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1. Supplementary Tables
a. Capsid composition analysis

Supplementary Table 1. AAV capsid composition analysis at the DNA (a) and protein
(b) levels of the top 3 isolates in reference to the parental AAVs used for library
generation. The start nucleotide, end nucleotide, length of the fragment as well as
possible parental AAV sources are given. Nucleotides that could not be matched to any

of the parental AAVs are indicated as “?”.

Supplementary Table 1a

AAV-LKO1
Start | End | Length | From:
1 12 12 | AAV1 | AAV6 AAVS AAV9
13 44 32 | AAV1 | AAV3B AAV6 AAVS | AAV9
45 45 1 | AAV3B
46 47 2
48 54 7 | AAV2
55 56 2 | AAV2 | AAVS AAV9
57 60 4 | AAV8 | AAV9
61 71 11 | AAV3B | AAVS AAV9
72 72 1 | AAV3B
73 76 4 | AAV1 | AAV6
77 86 10 | AAV1 | AAV4 AAV6
87 89 3 | AAV1 | AAV3B AAV4 AAV6
90 90 1| AAV3B | AAV4
91 91 1 | AAV3B
92 98 7 | AAV3B | AAV4
99 | 116 18 | AAV4
117 | 117 1
118 | 128 11 | AAV4
129 | 129 1
130 | 158 29 | AAV3B | AAV4
159 | 159 1
160 | 167 8 | AAV4
168 | 186 19 | AAV1 | AAV4 AAV6 AAVS | AAV9
187 | 188 2 | AAV1 | AAV2 AAV3B AAV4 | AAV6 | AAVS | AAV9
189 | 191 3 | AAV1 | AAvV2 AAV3B AAV6 | AAVS | AAV9
192 | 192 1] AAV2 | AAV3B
193 | 199 7 | AAV2 | AAV3B AAV4
200 | 202 3 | AAV4
203 | 203 1] AAV2 | AAV4
204 | 204 1] AAV2




205 | 209 5| AAv2 | AAV3B AAV4
210 | 210 1 | AAV3B | AAV4
211 | 212 2 | AAV3B | AAV4 AAV8
213 | 312 100 | AAVS
313 | 341 29 | AAV3B | AAVS
342 | 659 318 | AAV3B
660 | 660 1
661 | 668 8 | AAVS
669 | 675 7 | AAV8 | Avian_AAV
676 | 694 19 | AAV3B | AAVS Avian_AAV
695 | 699 5 | AAV3B | Avian_AAV
700 | 706 7 | AAV3B | AAV9 Avian_AAV
707 | 707 1 | AAV3B | AAV9
708 | 708 1 | AAV9
709 | 743 35 | AAv2 | AAV8 AAV9
744 | 761 18 | AAV2 | AAVS
762 | 762 1
763 | 1065 303 | AAV8
1066 | 1076 11 | AAV1 AAV8
1077 | 1281 205 | AAV1
1282 | 1293 12 | AAV1 AAV8
1294 | 1601 308 | AAV8
1639 | 1641 3 | AAV2
1642 | 1644 3
1645 | 1647 3 | AAV2
1648 | 1650 3 | AAV1 AAV6
1651 | 1655 5 | AAV2
1656 | 1657 2
1658 | 1660 3 | AAV9
1661 | 1661 1
1662 | 1664 3 | AAV2
1665 | 2031 367 | AAV8
2032 | 2048 17 | AAV2 | AAVS
2049 | 2055 7 | AAV2
2056 | 2081 26 | AAV2 | AAVS
2082 | 2091 10 | AAVS
2092 | 2093 2 | AAV1 AAV2 AAV6 AAV8
2094 | 2094 1 | AAV1 AAV2 AAV6
2095 | 2100 6 | AAVS
2101 | 2108 8 | AAV2 | AAV3B AAV8
2109 | 2112 4 | AAV2 | AAV3B
2113 | 2117 5| AAv2 | AAV3B AAV6
2118 | 2118 1 | AAV6
2119 | 2119 1| AAV8 | AAV9
2120 | 2123 4 | AAV2 | AAV3B AAV8 AAV9
2124 | 2124 1| AAV2 | AAV3B
2125 | 2127 3 | AAv2 | AAV3B AAV8 AAV9




2128 | 2128 1] AAV8 | AAV9
2129 | 2129 1
2130 | 2133 4 | AAV2 | AAV3B
2134 | 2135 2 | AAV1 | AAV2 AAV3B AAV6
2136 | 2138 3 | AAV1 | AAV6
2139 | 2139 1
2140 | 2151 12 | AAVS
2152 | 2153 2 | AAV2 | AAV3B AAVS
2154 | 2154 1] AAV2 | AAV3B
2155 | 2155 1| AAVS
2156 | 2159 4 | AAV8 | AAV9
2160 | 2162 3 | AAV9
2163 | 2163 1
2164 | 2168 5 | AAV3B
2169 | 2174 6 | AAV3B | AAVS
2175 | 2175 1| AAVS
2176 | 2190 15 | AAV2 | AAVS
2191 | 2214 24 | AAV2
AAV-LKO02
Start | End | Length | From:
1| 477 477 | AAV1
478 | 551 74 | AAV1 | AAV6
552 | 993 442 | AAV6
994 | 1034 41 | AAV1 | AAV6
1035 | 1050 16 | AAV1 | AAV6 AAVS
1051 | 1052 2 | AAV1 | AAVS
1053 | 1494 442 | AAVS
1495 | 1499 5| AAV1 | AAVS
1500 | 2139 640 | AAV1
2140 | 2195 56 | AAV1 | AAV6
2196 | 2211 16 | AAV6
AAV-LKO3
Start | End | Length | From:
1 55 55 | AAV3B
56 59 4 | AAV3B | AAV4
60 | 267 208 | AAV4
268 | 293 26 | AAV3B | AAV4
294 | 294 1 | AAV3B
205 | 299 5| AAV3B | AAV4
300 | 300 1| AAV4
301 | 303 3 | AAV1 | AAV2 AAV3B AAV4 | AAV6 | AAV8 | AAV9
304 | 304 1| AAV1 | AAV2 AAV3B AAV6 | AAVS | AAV9




305 | 308 4 | AAV1 | AAV2 AAV3B AAV4 | AAVE | AAV8 | AAV9
309 | 311 3 | AAV4 | AAVS
312 | 312 1| AAVS
313 | 313 1| AAV2
314 | 344 31 | AAV1 | AAV2 AAV6 AAVS | AAV9
345 | 347 3 | AAV1 | AAV6 AAV8 AAV9
348 | 365 18 | AAV1 | AAV3B AAV4 AAV6 | AAV8 | AAV9
366 | 372 7 | AAV3B | AAV4
373 | 373 1
374 | 381 8 | AAV4
382 | 399 18 | AAV3B | AAV4
400 | 400 1| AAV3B
401 | 404 4 | AAV3B | AAV4
405 | 405 1| AAV4
406 | 406 1| AAV4 | AAVS AAV9
407 | 411 5| AAV8 | AAV9
412 | 431 20 | AAV3B | AAVS AAV9
432 | 2169 1738 | AAV3B
2170 | 2177 8 | AAV1 | AAV3B
2178 | 2211 34 | AAV1
Supplementary Table 1b
AAV-LKO1
Start | End | Length | From:
1 56 56 | AAV9
57 83 27 | AAV8 | AAV9
84 92 9 | AAVS
93 | 124 32 | AAV3B | AAVS
125 | 205 81 | AAV3B
206 | 211 6 | AAV3B | AAV8
212 | 222 11 | AAV3B | AAV8 | AAV9
223 | 232 10 | AAV8 | AAV9
233 | 233 1| AAV9
234 | 262 29 | AAV8 | AAV9
263 | 346 84 | AAVS
347 | 411 65 | AAV6 | AAVS
412 | 416 5 | AAV6
417 | 418 2 | AAV5 | AAV6E
419 | 419 1| AAVS
420 | 425 6 | AAV5 | AAV8
426 | 666 241 | AAV8
667 | 709 43 | AAV8 | AAV9
710 | 737 28 | AAV9




AAV-LKO02

Start | End | Length | From:

1 84 84 | AAV6
85| 121 37 | AAV6 | AAVS
122 | 128 7 | AAV1 | AAV6 | AAVS
129 | 129 1| AAV1 | AAVS
130 | 147 18 | AAV1 | AAV6 | AAVS
148 | 175 28 | AAV1 | AAV6
176 | 345 170 | AAV6
346 | 410 65 | AAV6 | AAVS

411 | 495 85 | AAVS

496 | 501 6 | AAV6 | AAVS
502 | 522 21 | AAV6

523 | 530 8 | AAV2 | AAV3B | AAV6
531 | 531 1| AAV2 | AAV3B
532 | 583 52 | AAV6

584 | 584 1

585 | 597 13 | AAV6

598 | 598 1

599 | 641 43 | AAV6

642 | 642 1

643 | 736 94 | AAV6
AAV-LKO3

Start | End | Length | From:

1 19 19 | AAV3B | AAV8 | AAV9
20| 25 6 | AAV3B | AAV4 | AAVS8 | AAV9
26| 3 6 | AAV4
32 | 101 70 | AAV4 | AAV9
102 | 125 24 | AAV9
126 | 146 21 | AAV3B | AAV9
147 | 722 576 | AAV3B
723 | 734 12 | AAV3B | AAV6
735 | 736 2 | AAV6




3. Supplementary Figures and Legends
a. AAV Cap Sequence alignment — DNA

Supplementary Figure 1. AAV Cap gene sequence comparison. Alignment of AAV
Cap gene sequences of parental AAVs used for library generation and the top three in

vivo isolates (AAV-LKO1, AAV-LKO02, and AAV-LKO03).
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ATGGCTGCCGATGGTTAT---CTTCCAGATTGGCTCGAG
ATGTCTCTCATTTCTGATG CGATTCCAGATTGGTTGGAGCGGTTGGTCAAAAAGGGAGTGAATGCTGCGGCTGATTTCTACCATTTGGAAAGCGGTCCTCCTCATCCTAAGGCA

ATGTCTTTTGTTGACCAC---CCTCCAGATTGGTTGGA-==—==——— ATCGA--TCGGCGACGGCTTTCGTGAATTTCTCGGCCTTG-AGGCGGGTCCCCCGAAACCCAAGGCC
AATCAACAACATCAAGA--=-—--—- C-AACG--C---TCGAG--GTCTTGTGCTTCCGGG TTACAAATACCTTGGACCCGGCAACGGACTCGACAAGGGGGAGCCGGTCAACGCA
AACCAGCAAAAGCAGGA-------C-GACGGC--~-~-~ CGGG--GTCTGGTGCTTCCTGGCTACAAGTACCTCGGACCCTTCAACGGACTCGACAAGGGGGAGCCCGTCAACGCG

AATCAACAACATCAGGA -=C---TCGGG--GTCTTGTGCTTCCGGG TTACAAATACCTCGGACCCGGCAACGGACTCGACAAGGGGGAACCCGTCAACGCA
AACCAGCAAAAGCAGGA -CGGG--GTCTGGTGCTTCCTGG CTACAAGTACCTCGGACCCTTCAACGGACTCGACAAGGGGGAGCCCGTCAACGCG

GCAGAGCGGCATAAGGA. -AGGG--GTCTTGTGCTTCCTGGGTACAAGTACCTCGGACCCTTCAACGGACTCGACAAGGGAGAGCCGG TCAACGAG
AACCAACAACACCAGGA TCGGG--GTCTTGTGCTTCCGGG TTACAAATACCTCGGACCCGGTAACGGACTCGACAAAGGAGAGCCGGTCAACGAG
AATCAACAACATCAGGA CAA-CG--C---TCGGG--GTCTTGTGCTTCCGGG TTACAAATACCTCGGACCCGGCAACGGACTCGACAAGGGGGAACCCGTCAACGCA
AATCAGCAGCATCAAGA -AG--C---CCGTG--GTCTTGTGCTGCCTGG TTATAACTATCTCGGACCCGGAAACGGTCTCGATCGAGGAGAGCCTG TCAACAGG
AACCAGCAAAAGCAGGA-------C-GACGGC--~-~-~ CGGG--GTCTGGTGCTTCCTGGCTACAAGTACCTCGGACCCTTCAACGGACTCGACAAGGGGGAGCCCGTCAACGCG
AACCAGCAAAAGCAGGA-------C-GACGGC--—-~-~ CGGG--GTCTAGTGCTTCCTGGCTACAAGTACCTCGGACCCTTCAACGGACTCGACAAGGGGGAGCCCGTCAACGCG
AACCAGCAAAAGCAGGA-------C-GACGGC--~-~-~ CGGG--GTCTGGTGCTTCCTGGCTACAAGTACCTCGGACCCTTCAACGGACTCGACAAGGGGGAGCCCGTCAACGCG
AATCAGCAAACTCAAGAATCTCCTGAAAAGGACGATTCGAGAGGTCTCGTGTTCCCGGG TTACAAGTATCTAGGCCCTTTCAACGGTCTAGATAAAGGAAAACCCG TCAACGAG
AATCAACAGAAGCAAGA---—=——= TAACGC--=--- TCGAG--GTCTTGTGCTTCCTGGGTACAAGTATCTTGGTCCTGGGAACGGCCTTGATAAGGGCGATCCTGTCAATTTT

GCAGACGCGGCGGCCCTCGAGCACGACAAGGCCTACGACCAGCAGCTGCAGGCGGG TGACAATCCGTACCTGCGGTATAACCACGCCGA-CGCCGAGTTTCAGGAGCGTCTGCA
GCGGACGCAGCGGCCCTCGAGCACGACAAGGCCTACGACCAGCAGCTCAAAGCGGGTGACAATCCGTACCTGCGG TATAACCACGCCGA-CGCCGAGTTTCAGGAGCGTCTGCA
GCGGACGCGGCAGCCCTCGAGCACGACAAGGCCTACGACCAGCAGCTCAAGGCCGGTGACAACCCCTACCTCAAGTACAACCACGCCGA-CGCCGAGTTCCAGGAGCGGCTCAA
GCGGACGCAGCGGCCCTCGAGCACGACAAGGCCTACGACCAGCAGCTCAAAGCGGGTGACAATCCGTACCTGCGGTATAACCACGCCGA-CGCCGAGTTTCAGGAGCGTCTGCA
GCAGACGCCGCGGCCCTCGAGCACGACAAAGCCTACGACCGGCAGCTCGACAGCGGAGACAACCCGTACCTCAAGTACAACCACGCCGA-CGCGGAGTTTCAGGAGCGCCTTAA
GCGGACGCGGCAGCCCTCGAACACGACAAAGCTTACGACCAGCAGCTCAAGGCCGGTGACAACCCGTACCTCAAGTACAACCACGCCGA-CGCCGAGTTTCAGGAGCGTCTTCA
GCGGACGCGGCAGCCCTCGAGCACGACAAGGCCTACGACCAGCAGCTCAAGGCCGGTGACAACCCCTACCTCAAGTACAACCACGCCGA-CGCGGAGTTCCAGCAGCGGCTTCA
GCAGACGAGGTCGCGCGAGAGCACGACATCTCGTACAACGAGCAGCTTGAGGCGGGAGACAACCCCTACCTCAAGTACAACCACGCGGA-CGCCGAGTTTCAGGAGAAGCTCGC
GCGGATGCAGCGGCCCTCGAGCACGACAAGGCCTACGACCAGCAGCTCAAAGCGGGTGACAATCCGTACCTGCGGTATAACCACGCCGA-CGCCGAGTTTCAGGAGCGTCTGCA
GCGGACGCAGCGGCCCTCGAGCACGACAAGGCCTACGACCAGCAGCTGCAGGCGGG TGACAATCCGTACCTGCGG TATAACCACGCCGA-CGCCGAGTTTCAGGAGCGTCTGCA
GCGGACGCAGCGGCCCTCGAGCACGGCAAGGCCTACGACCAGCAGCTGCAGGCGGG TGACAATCCGTACCTGCGGTATAACCACGCCGA-CGCCGAGTTTCAGGAGCGTCTGCA
GCAGACGCTGCCGCCTTAGAGCACGACAAGGCTTACGACCTCGAACTCAAGGACGGGCACAACCCGTACTTTGAG TACAACGAGGCCGATAGACG-TTTCCAGGAACGTCTCAA
GCTGACGAGGTTGCCCGAGAGCACGACCTCTCCTACCAGAAACAGCTTGAGGCGGGCGATAACCCTTACCTCAAGTACAACCACGCGGA-CGCAGAGTTTCAGGAGAAACTCGC

AGAAGATACGTCTTTTGGGGGCAACCTTGGCAGAGCAGTCTTCCAGG CCAAAAAGAGGATCCTTGAGCCTCTTGG TCTGGT TGAGGAAGCAGCTAAAACGGCTCCT---GGAAA

AGAAGATACGTCTTTTGGGGGCAACCTCGGGCGAGCAGTCTTCCAGG CCAAGAAGCGGG TTCTCGAACCTCTCGG TCTGGT TGAGGAAGGCGCTAAGACGGCTCCT---GGAAA
AGAAGATACGTCTTTTGGGGGCAACCTCGGGCGAGCAGTCTTCCAGG CCAAAAAGAGGCTTCTTGAACCTCTTGG TCTGGT TGAGGAAGCGGCTAAGACGGCTCCT---GGAAA
AGAAGATACGTCTTTTGGGGGCAACCTCGGGCGAGCAGTCTTCCAGG CCAAGAAGCGGG TTCTCGAACCTCTCGG TCTGGT TGAGGAAGGCGCTAAGACGGCTCCT---GGAAA

AGAAGATACGTC TTTTGGGGGCAACCTCGGA CGAGCAGTCTTCCAGG CGAAAAAGAGGG TTC TTGAACC TCTGGG CCTGG TTGAGGAACCTGTTAAGACGGCTCCG———-GGAAA
AGAAGATACGTC TTTTGGGGGCAACCTTGGCAGAGCAGTCTTCCAGG CCAAAAAGAGGA TCCTTGAGCC TCTTGG TCTGG T TGAGGAAGCAGCTAAAACGGCT CCT-—-GGAAA
GGG CGACACATCGTTTGGGGGCAACCTCGGCAGAGCAGTCTTCCAGG CCAAAAAGAGGG TTC TTGAACC TCTTGG TCTGG TTGAGCAAGCGGGTGAGACGGCT CCT-—-GGAAA
CGACGACACATCCTTCGGGGGAAACCTCGGAAAGGCAGTCT TTCAGG CCAAGAAAAGGG TTC TCGAACC TTTTGG CCTGGTTGAAGAGGGTGCTAAGACGGCCCCTACCGGA——
AGAAGATACGTC TTTTGGGGGCAACCTCGGG CGAGCAGTCTTCCAGG CCAAGAAGAGGG TTC TCGAACC TTTTGG TCTGG T TGAGGAAGGTGCTAAGACGGCTCCT-—-GGAAA
AGAAGATACGTC TTTTGGGGGCAACCTCGGG CGAGCAGTCTTCCAGG CCAAGAAGCGGG TTC TCGAACC TCTCGG TCTGG TTGAGGAAGGCGCTAAGACGGCTCCT-—-GGAAA
AGAAGATACGTC TTTTGGGGGCAACCTCGGG CGAGCAGTCTTCCAGG CCAAGAAGCGGG TTC TCGAACC TCTCGG TCTGG TTGAGGAAGGCGCTAAGACGGCTCCT-—-GGAAA
AGA CGATACCTC TTTCGGAGGGAATCTCGGTAAAGCCATCTTTCAGG CCAAAAAGAGGG TCCTCGAGCCCTTTGG TCTGATTGAACAACCCGACAACACGGCCGGGACCGGGGA
TTCTGACACTTC TTTTGGGGGAAACCTTGGGAAGGCTGTTT TCCAGG CTAAAAAGAGGA TTC TCGAACCTCT TGG CCTGGTTGAGACGCCGGATAAAACGGCG CCTGCGGCAAA
GAAGAGGCCTGTAGATCAG TCTCCTCAGGA- —-ACCGGACTCATCATCTGGTG TTGGCAAATCGGG CAAACAGCCTGCCAGAAAAAGACTARAT TTCGGTCAGACTGGCGACTC
GAAACG TCCGGTAGAG CAG TCG CCA CAAGA- ——G CCAGACTCCTCCTCGGGCA TCGGCAAGA CAGG CCAGCAGCCCGCTAAAAAGAGACTCAATTTTGG TCAGACTGGCGACTC
GAAGAGGCCTGTAGATCAG TCTCCTCAGGA- —-ACCGGACTCATCATCTGGTG TTGGCAAATCGGG CAAACAGCCTGCCAGAAAAAGACTARAT TTCGGTCAGACTGGCGACTC
GAAACG TCCGGTAGAG CAG TCG CCA CAAGA- ——G CCAGACTCCTCCTCGGGCA TCGGCAAGA CAGG CCAGCAGCCCGCTAAAAAGAGACTCAATTTTGG TCAGACTGGCGACTC
AAAGAGGCCGGTAGAG CACTCTCCTGTGGA- —-GCCAGACTCCTCCTCGGGAA CCGGAAAGG CGGG CCAGCAGCCTGCAAGAAAAAGATTGAATTTTGGT CAGACTGGAGACGC
GAAGAGGCCTGTAGATCAG TCTCCTCAGGA- —-ACCGGACTCATCATCTGGTG TTGGCAAATCGGG CAAACAGCCTGCCAGAAAARAGACTARAT TTCGGTCAGACTGGCGACTC
GAAGAGACCGTTGATTGAA TCCCCCCAG CA-—-GCCCGACTCCTCCA CGGGTA TCGGCAAAARAGG CAAGCAGCCGGCTAAAAAGAAGCTCGTTTTCGA- ~AGAC- ——-GAAAC
~AAGCGGATAGA CGACCACTTTCCAAAAA—— GTCAGAC-GCCGAAGC
GAAACG TCCGGTAGAG CAG TCG CCA CAAGA- —-G CCAGACTCCTCCTCGGGCA TTGGCAAGA CAGG CCAGCAGCCCGCTAAAAAGAGACTCAATTTTGG TCAGACTGGCGACTC
GAAGAGACCGGTAGAG CCATCA CCCCAG CGTTCTCCAGACTCCTCTA CGGGCA TCGGCAAGARAGG CCAACAGCCCGCCAGAAARAGACTCAATTTTGGTCAGACTGGCGACTC
GAAGAGACCGGTAGAG CCATCA CCCCAG CGTTCTCCAGACTCCTCTA CGGGCA TCGGCAAGAAAGG CCAACAGCCCGCCAGARAAARAGACTCAATTTTGGTCAGACTGGCGACTC
GAAGCGTCCCG-AACGC-GTCGAC-———————————— GACT--TTTTCCCGAAAAAG-AAGA-AGG CCAAGA CCGAGCAAGGCAAAG CCCC————~ TGCTCAAACGGGCGAA——
AAAGAGGCCTCTAGAG CAGAGTCCTCAAGA- --GCCAGACTCCTCGAGCGGAG TTGGCAAGAAAGG CAAACAGCCTGCCAGAAAGAGACTCAACTTT-———— GAC-GACGAACC
A-GAGTCAG TCCCAG-ACCCTCAACCTCTCGGAGAACCACCAGC--AGCCC-CCACAAG TTTG-GGATC TAA TACAATGGC TTCAGG CGGTGGCGCA CCAATGGCAGACAATAA
A-GAGTCAG TCCCCG-ACCCACAACCTCTCGGAGAACCTCCAGC--AACCC-CCGCTGCTGTG-GGACCTACTACAATGGC TTCAGG CGGTGGCGCA CCAATGGCAGACAATAA
A-GAGTCAG TCCCAG-ACCCTCAACCTCTCGGAGAACCACCAGC--AGCCC-CCACAAG TTTG-GGATC TAA TACAATGGC TTCAGG CGGTGGCGCA CCAATGGCAGACAATAA
A-GAGTCAG TCCCCG-ATCCACAACCTCTCGGAGAACCTCCAGC--AACCC-CCGCTGCTGTG-GGACCTACTACAATGGC TTCAGG CGGTGGCGCA CCAATGGCAGACAATAA
A-GACTCAG TACCTG-ACCCCCAGCCTCTCGGACAGCCACCAGC--AGCCC-CCTCTGG TCTG-GGAAC TAA TACGATGGCTACAGG CAGTGGCGCA CCAATGGCAGACAATAA
A-GAGTCAG TCCCAG-ACCCTCAACCTCTCGGAGAACCACCAGC--AGCCC—CCACAAG TTTG-GGATC TAA TACAATGGC TTCAGG CGGTGGCGCA CCAATGGCAGACAATAA
TGGAG- CAGGCGACGGACCC-—-—CCTGAGGGATCAACTTCCGG—-AGC—————— CATG TCTGATGAC- —AG TGAGATGCG TGCAGCAGCTGGCGGAGC- - TG - CAGTCGAGGG
TGGACCCAG----CGGATCC-CAGCAGCT-GCA-AATC-CCAGCCCAACCAGCCTCAAG TTTG-GGAGCTGA TACAATGTC TGCGGGAGGTGGCGGCCCA TTGGGCGACAATAA
A-GAGTCAG TCCCCG-ACCCACAACCTCTCGGAGAACCTCCAGC--AACCC-CCGCTGCTGTG-GGACCTACTACAATGGC TTCAGG CGGTGGCGCA CCAATGGCAGACAATAA
A-GAGTCAG TTC CAG-ACCCTCAACCTCTCGGAGAACCTCCAGC--AGCGC-CCTCTGG TGTG-GGACC TAA TACAATGGC TGCAGG CGGTGGCGCA CCAATGGCAGACAATAA
A-GAGTCAG TTC CAG-ACCCTCAACCTCTCGGAGAACCTCCAGC--AGCGC—CCTCTGG TGTG-GGACC TAA TACAATGGC TGCAGG CGGTGGCGCA CCAATGGCAGACAATAA
-—GACCCCGGAGAAGGAACCTCTTCCA-ACGCTGGATCA--AGC---GCCC-CCTCTAG TGTG-GGATCATC TGTCATGGC TGAAGGAGGTGGCGGTCCAATG —--GGCGATGC
TGGAGCCGGAGA CGGG—-CCTCCCCCAGAAGGACCATCTTCCGG—-AGC—————— TATG TCTACTGAG--ACTGAAATGCG TGCAGCAGCTGGCGGA-—-AATGG-TGGCGATGC
CG---AGGG TGCCGATGGGGTGGGTAGTTCC TCGGGAAATTGGCATTGCGATT CCCAATGG- CTGGGGGACAGAG TCATCA CCACCAGCACCCGAACCTGGGCCCTGCCCACCT
CG---AAGG CGCCGACGGAGTGGGTAATGCC TCAGGAAATTGGCATTGCGATT CCACATGG- CTGGGCGACAGAG TCATCA CCACCAGCACCCGAACATGGGCCTTGCCCACCT

CG---AGGGTGCCGATGGAGTGGGTAATTCCTCAGGAAATTGGCATTGCGATTCCCAATGG- CTGGGCGACAGAG TCATCACCACCAGCACCAGAACCTGGGCCCTGCCCACTT
CG---AAGGCGCCGACGGAGTGGGTAATGCCTCAGGAAATTGGCATTGCGATTCCACATGG- CTGGGCGACAGAGTCATCACCACCAGCACCCGCACCTGGGCCTTGCCCACCT
CG---AGGGCGCCGACGGAGTGGGTAATTCCTCGGGAAATTGGCATTGCGATTCCACATGGA-TGGGCGACAGAG TCATCACCACCAGCACCCGAACCTGGGCCCTGCCCACCT

CG---AGGGTGCCGATGGAGTGGGTAATTCCTCAGGAAATTGGCATTGCGATTCCCAATGG- CTGGGCGACAGAG TCATCACCACCAGCACCAGAACCTGGGCCCTGCCCACTT
CGGACAAGGTGCCGATGGAGTGGGTAATGCCTCGGGTGATTGGCATTGCGATTCCACCTGGTCTGAGGG CCA-CGTCACGACCACCAGCACCAGAACCTGGGTCTTGCCCACCT
C---CAAGGTGCCGATGGAGTGGGCAATGCCTCGGGAGATTGGCATTGCGATTCCACGTGG-ATGGGGGACAGAG TCG TCACCAAGTCCACCCGAACCTGGGTGCTGCCCAGCT
CG---AAGGCGCCGACGGAGTGGGTAATGCCTCAGGAAATTGGCATTGCGATTCCACATGG- CTGGGCGACAGAGTCATCACCACCAGCACCCGAACATGGGCCTTGCCCACCT
CG---AAGGCGCCGACGGAGTGGGTAGTTCCTCGGGAAATTGGCATTGCGATTCCACATGG- CTGGGCGACAGAG TCATCACCACCAGCACCCGAACCTGGGCCCTGCCCACCT
CG---AAGGCGCCGACGGAGTGGGTAATTCCTCGGGAAATTGGCATTGCGATTCCACATGG- CTGGGGGACAGAG TCATCACCACCAGCACCCGAACCTGGGCATTGCCCACCT
AGGCCAAGGTGCCGACGGAGTGGGCAATTCCTCGGGAAATTGGCATTGCGATTCCCAATGG- CTGGACAACGGAGTCGTTACCCGAACCACTCGAACCTGGGTCCTGCCCAGCT
GGGACAAGGTGCCGAGGGAGTGGGTAATGCCTCCGGTGATTGGCATTGCGATTCCACTTGGTCAGAGAGCCA-CGTCACCACCACCTCAACCCGCACCTGGGTCCTGCCGACCT
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ATAACAACCACCTCTACAAGCAAATCTCCAG TGC TTCAACGGGGG-- —-CCAG CAA CGA CA- ——ACCACTACTTCGGC TACAGCACCCCCTGGGGGTATT TTGATT TCAACAGA
ACAACAACCACCTCTACAAGCAAATCTCCAACGGGACATCGGGAG-GAGCCACCAA CGACA- ——~ACACCTACTTCGGC TACAGCACCCCCTGGGGGTATT TTGACT TTAACAGA
ACAACAACCACCTCTACAAGCAAATCTCCAA TGGAACATCGGGAGGAAG- CACCAA CGA CA- ——~ACACCTACTTTGGC TACAGCACCCCCTGGGGGTATT TTGACT TCAACAGA
ACAACAACCACTTGTACAAGCGGATC-—- CAAGG- ——-ACCGGGAGG- --—AACCGA CCCCAA CAATAAA TTC TTTGGA TTCAGCACC CCCTGGGGGTACTTTGACTACAACCGA
ACAACAACCACCTGTACCTGCGGCTC--———— GGCTC--—-- GAG---————- CAACGCCAG CGACACCTTCAACGGA TTCTCCACCCCCTGGGGATACTTTGACT TTAACCGC
TTCCACTGCCACTTTTCACCACGTGACTGGCAGCGAC TCATCAA CAA CAACTGGGGATTCCGGCCCAAGAGA CTCAGC TTCAAG CTC TTCAACA TCCAGG TCAAGGAGG TCA CG
TTCCACTGCCATTTCTCACCACGTGACTGGCAGCGAC TCATCAA CAA CAA TTGGGGATTCCGGCCCAAGAGA CTCAACTTCAAG CTCTTCAACA TCCAAG TCAAGGAGG TCA CG
TTCCACTGCCACTTCTCACCACGTGACTGGCAGCGAC TCATTAA CAA CAA CTGGGGATTCCGGCCCAAGAAA CTCAGC TTCAAG CTCTTCAACA TCCAAG TTAAAGAGG TCACG
TTCCACTGCCACTTTTCACCACGTGACTGGCAGCGAC TCATCAA CAA CAA TTGGGGATTCCGGCCCAAGAGA CTCAACTTCAAA CTCTTCAACA TCCAAG TCAAGGAGG TCA CG
TTCCACTGCCACTTTTCACCACGTGACTGGCAAAGACTCATCAA CAA CAA CTGGGGATTCCGACCCAAGAGA CTCAACTTCAAG CTCTTTAACA TTCAAG TCAAAGAGG TCACG
TTCCACTGCCACTTCTCACCACGTGACTGGCAGCGAC TCATTAA CAA CAACTGGGGATTCCGGCCCAAGAAA CTCAGCTTCAAG CTCTTCAACA TCCAAG TTAAAGAGG TCACG
TTCCACTGCCACTTCTCACCACGTGACTGGCAGCGAC TCAT CAA CAA CAA CTGGGG CATGCGACCCAAAGCCATG CGGGTCARAATC TTCAACA TCCAGG TCAAGGAGG TCA CG
TTCCACAGCCACTGGAGCCCCCGAGACTGGCARAGAC TCATCAA CAA CTA CTGGGG CTTCAGACCCCGG TCCCTCAGAGTCARAATC TTCAACA TTCAAG TCAAAGAGG TCACG
TTCCACTGCCATTTCTCACCACGTGACTGGCAGCGAC TCATCAA CAA CAA TTGGGGATTCCGGCCCAAGAGA CTCAACTTCAAG CTCTTCAACA TCCAAG TCAAGGAGG TCACG
TTCCACTGCCACTTTTCACCACGTGACTGGCAGCGAC TCATCAA CAA CAACTGGGGATTCCGGCCCAAGAGA CTCAGC TTCAAG CTC TTCAACA TCCAGG TCAAGGAGG TCA CG
TTCCACTGCCACTTCTCACCACGTGACTGGCAGCGAC TCATCAA CAA CAACTGGGGATTCCGGCCARAGAGA CTCAACTTCAAG CTG TTCAACA TCCAGG TCAAGGAGG TTA CG
TTCCACTGCCACTTCTCCCCCCGAGACTGGCAACGACTCAT CAA CAA CAA CTGGGG CATCCGACCCARAGCGATG CGCTTTAGA CTC TTTAACA TCCAGG TTAAAGAAG TCACT
TTCCACTGCCACTTCTCGCCAAGAGACTGGCARAGGC TCATCAA CAA CCACTGGGGACTGCG CCCCAAAAGCATG CAAGTCCGCATC TTCAACA TCCAAG TTAAGGAGG TCACG
CAGAATGAAGGCACCAAGA CCATCGCCAATAACCTCACCAG CACCATCCAGGTGTTTACGGA CTCGGAG TAC CAG CTG CCG TACGTTCTCGGC- TCTGCG CACCAGGGCTGCCT
ACGAATGATGGCGTCACGACCATCGCTAATAACC TTA CCAG CACGGT TCAAGTCTTCTCGGA CTCGGAG TACCAG CTG CCG TACGTTCTCGGC- TCTGCCCACCAGGGCTGCCT
CAGAACGATGGCACGA CGACTA TTG CCAATAACC TTA CCAG CACGGTTCAAGTGTTTACGGA CTCGGAG TATCAG CTCCCG TACGTG CTCGGG- TCGGCG CACCAAGGCTGTCT
ACGAATGATGGCGTCACAACCATCG CTAATAACC TTA CCAG CACGGT TCAAGTCTTCTCGGA CTCGGAG TACCAG CTTCCG TACGTCCTCGGC- TCTGCG CACCAGGGCTGCCT
CAGAATGACGGTACGA CGA CGA TTG CCAATAACC TTA CCAG CACGGTTCAGGTGTTTAC TGA CTCGGAG TAC CAG CTCCCG TACGTCCTCGGC- TCGGCG CATCAAGGATGCCT
CAGAACGATGGCACGACGACTA TTG CCAATAACC TTA CCAG CACGGTTCAAGTGTTTACGGA CTCGGAG TATCAG CTCCCG TACGTG CTCGGG- TCGGCG CACCAAGGCTGTCT
ACG TCGAACGGCGAGA CAA CGG TGG CTAATAACC TTA CCAG CACGGT TCAGATCTT TGCGGA CTCG TCG TACGAA CTG CCG TACGTGAT-GGATGCGGGTCAAGAGGGCAGCCT
GTGCAGGACTCCACCA CCACCATCGCCAACAACCTCACCTCCACCGTCCAAGTGTTTACGGA CGACGACTACCAG CTG CCCTACGTCGTCGGCAACGGGA C- CGAGGGATGCCT
ACGAATGATGGCGTCACGACCATCG CTAATAACC TTA CCAG CACGGT TCAAGTCTTCTCGGA CTCGGAG TACCAG TTG CCG TACGTC CTCGGC- TCTGCG CACCAGGGCTGCCT
CAGAATGAAGGCACCAAGA CCATCGCCAATAACCTCACCAG CACCATCCAGGTGTTTACGGA CTCGGAG TAC CAG CTG CCG TACGTTCTCGGC- TCTGCCCACCAGGGCTGCCT
ACGAACGAAGGCACCAAGA CCATCGCCAATAACC TTA CCAG CACCGTCCAGGTCTT TACGGA CTCGGAG TACCAG CTA CCG TACGTC CTAGGC- TCTGCCCACCAAGGATGCCT
GTCCAAGACTCCAACA CCACCATCGCCAACAACCTCACCAG CACGGTCCAAGTCTTTGCGGA CAAGGACTACCAG CTG CCG TACGTC CTCGGA- TCGGCTACAGAGGGCACCTT
ACG TCTAACGGGGAGA CGACCG TATCCAACAACC TCA CCAG CACGGTCCAGATCTT TGCGGA CAGCACG TACGAG CTC CCG TACGTGAT-GGATGCAGGTCAGGAGGGCAGCTT
CCCTCCGTTCCCGGCGGACGTG TTCATGATTCCG CAATACGGCTAC- —-CTGAC-GCTCAACAATGG CAG C-—-CA--AGCCGT--GGGA-CGTTCATCC- TTTTACTGCCTGGA
GCCTCCGTTCCCGGCGGACGTG TTCATGATT CCCCAG TACGGCTAC- - CTAAC-ACTCAACAACGG TAG T-- —-CA--GGCCGT--GGGA-CGCTCCTCC- TTCTACTGCCTGGA
CCCGCCGTTTCCAGCGGACGTCTTCATGGTCCCTCAG TATGGATAC- —CTCAC-CCTGAACAACGGAAG T-—-CA--AGCGGT--GGGA-CGCTCATCC- TTTTACTGCCTGGA
CCCTCCGTTCCCGGCGGACGTG TTCATGATTCCG CAATACGGCTAC- —-CTGAC-GCTCAACAATGG CAG C-—-CA--AGCCGT--GGGA-CGTTCATCC- TTTTACTGCCTGGA
CCCGCCGTTCCCAGCAGACGTCTTCATGGTG CCACAG TATGGATAC--CTCAC-CCTGAACAACGGGAG T---CA—-GGCAGT--AGGA-CGCTCTT-CATTTTACTGCCTGGA
CCCGCCGTTTCCAGCGGACGTCTTCATGGTCCCTCAG TATGGATAC- —CTCAC-CCTGAACAACGGAAG T---CA--AGCGGT--GGGA-CGCTCATCC- TTTTACTGCCTGGA
GCCTCCTTTTCCCAACGACGTC TTTATGGTG CCCCAG TACGGCTACTGTGGAC TGG TGA CCGGCAACACTTCGCAGCAACAGA- - CTGA- CAGAAATGCCTTC TACTGCCTGGA
GCCGGCCTTCCCTCCGCAGGTCTTTACG CTG CCG CAG TACGGTTAC-GC-GAC-GCTGAACCGCGA CAA CACAGAAAA TCCCACCGAGA-GGAG CAGC—- TTCTTCTGCCTAGA
CCCTCCGTTCCCGGCGGACGTG TTCATGATTCCG CAG TACGGCTAC- —CTAAC-GCTCAACAATGG CAG C-—-CA--GGCAGT--GGGA-CGGTCATCC- TTTTACTGCCTGGA
GCCTCCGTTCCCGGCGGACGTG TTCATGATT CCCCAG TACGGCTAC- - CTAAC-ACTCAACAACGG TAG T-- - CA--GGCCGT--GGGA-CGCTCCTCC- TTCTACTGCCTGGA
GCCACCGTTTCCTGCAGACGTC TTCATGGTTCCTCAG TACGGCTAC- - CTGAC-GCTCAACAATGGAAG T-- - CA--AGCG TT--AGGA-CGTTCTT-CTTTC TACTGTCTGGA
CCCGCCGTTCCCAGCGGATATCTACACGATCCCGCAG TATGGTTACTGC--AC-GCTAAACTACAACAAC---GA--GGCGGT---GGATCGTTCGGCC- TTCTACTGTCTAGA
GCCTCCTTTCCCCAACGACGTG TTCATGGTG CCTCAG TACGGGTACTGCGGAC TGG TAA CCGGAGG CAG CTC TCAAAA CCAGAC--AGA-CAGAAATGCCTTCTACTGTCTGGA
ATATTT-CCCTTCTCAGATGCTGAGAACGGG CAACAACTTTACCTTCAGCTACACCTTTGAGGAAG TGCCTTTCCACAGCAGCTACG CGCACAG CCAGAG CTTGGA CCGGCTGA
ATACTT-TCCTTCGCAGATGCTGAGAACCGG CAACAACTTCCAG TTTACTTACACCTTCGAGGACG TGCCTTTCCACAGCAGCTACG CCCACAG CCAGAG CTTGGA CCGGCTGA
GTACTT-CCCTTCGCAGATGCTAAGGACTGGAAA TAACTTC CAA TTCAGC TATACCTTCGAGGATG TACCTTTTCACAGCAGCTACG CTCA CAG CCAGAG TTTGGA TCG CTTGA
ATATTT-CCCTTCTCAGATGCTGAGAACGGG CAACAACTTTACCTTCAGCTACACCTTTGAGGAAG TGCCTTTCCACAGCAGCTACG CGCACAG CCAGAG CCTGGA CCGGCTGA
GTACTT-TCCTTCTCAGATGCTGCG TACCGGAAA CAA CTTTACCTTCAGC TACACT TTTGAGGACG TTCCTTTCCACAGCAGCTACG CTCA CAG CCAGAG TCTGGA CCG TCTCA
GTACTT-CCCTTCGCAGATGCTAAGGACTGGAAA TAACTTC CAA TTCAGC TATACCTTCGAGGATG TACCTTTTCACAGCAGCTACG CTCA CAG CCAGAG TTTGGA TCG CTTGA
GTACTT-TCCTTCGCAGATGCTGCGGACTGG CAA CAA CTTTGAAATTACG TACAGT TTTGAGAAGG TGCCTTTCCACTCGA TG TACG CGCA CAG CCAGAG CCTGGA CCGGCTGA
GTACTTTCCCAG CA-AGATGCTGAGAACGGG CAA CAA CTTTGAG TTTACC TACAAC TTTGAGGAGG TGCCCTTCCACTCCAGCTTCG CTCCCAG TCAGAACCTGTTCAAGCTGG
ATATTT-CCCATCGCAGATGCTGAGAACGGG CAATAACTTTACCTTCAGCTACACCTTCGAGGACG TGCCTTTCCACAGCAGCTACG CGCACAG CCAGAG CCTGGA CCGGCTGA
ATACTT-TCCTTCGCAGATGCTGAGAACCGG CAACAACTTCCAG TTTACTTACACCTTCGAGGACG TGCCTTTCCACAGCAGCTACG CCCACAG CCAGAG CTTGGA CCGGCTGA
ATACTT-CCCTTCTCAGATGCTGAGAACCGG CAACAACTTTCAG TTCAGCTACACTTTCGAGGACG TGCCTTTCCACAGCAGCTACG CACA CAG CCAGAG TCTAGA TCGACTGA
CTATTT-CCCCTCAGA CATGCTGCGGACAGGAAA TAA CTTTGAA TTCACTTACACG TTCGAGGACG TTCCTTTCCATAGCA TGTTTG CTCA CAA CCAGACGCTAGA CCGGCTGA
GTACTTTCCCAG C- CAGATGCTGAGAACCGGAAA CAA CTTTGAGATGGTG TACAAG TTTGAAAACG TGCCCTTCCACTCCATGTACG CTCA CAG CCAGAG CCTGGA TAGGCTGA

TGAATCCTCTGA TTGA CCAGTA CCTGTA—--CTACTTG TCTCGG--ACTCAAAC-AA CAG-GAGGCA-CGGCAAATACG CAGACT--——— CTGGGCTTCAG CCAAGG TG-GGCCT
TGAATCCTCTGA TTGA CCAGTA CCTGTA--CTACTTG TCTCGG--ACTCAAAC-AA CAG-GAGGCA-CGGCAAATACG CAGACT-———— CTGGGCTTCAG CCAAGG TG-GGCCT
TGAATCCTCTTA TTGA TCAGTA TCTGTA--CTACCTGAACAG--AACGCAAGG-AACAACCTC-—-—-TGGAACAACCAACCAATCACGGCTGCTTTTTAG CCAGGCTG-GGCCT
TGAATCCTCTCA TCGACCAATA CCTGTA—--TTACCTGAACAG—-AACTCAAA--ATCAG TCCGGAAGTG CCCAAAACAAGGACT-————— TGCTGTTTAG CCGTGG-GTCTCCA
TGAATCCTCTCA TCGACCAGTACCTGTA--TTACTTGAGCAGA-——~—ACAAAC-A————— CTCCAAGTGGAA CCACCACGCAGTCAAGGCTTCAGTTTTC TCAGGCCG-GAGCG
TGAATCCTCTTA TTGA TCAGTA TCTGTA--CTACCTGAACAGA-~ACGCAAGG-AA CAACCTC-—-—-TGGAA CAACCAACCAATCACGGCTGCTTTTTAG CCAGGCTG-GGCCT
TGAACCCTCTCATCGACCAGTACCTGTG--—-—-—-GGGACTGC--AATCGACC-ACCACCGGAACCACCCTGAATGCCGGGACTGCCACCA CCAACTTTA CCAAGCTGCGGCCT
CCAACCCGCTGG TGGACCAGTACTTGTA-—— ——— CCGCTTCGTGAGCACAAAT-AACAC———————— TGG-——————— CGGAGT-—-———- CCAGTTCAACAAGAACCTGGCCG
TGAATCCTCTCA TCGACCAGTA CCTGTA--TTACCTGAACAG—-AACTCAGA--ATCAG TCCGGAAGTG CCCAAAACAAGGACT-————— TGCTGTTTAG CCGGGG-GTCTCCA
TGAATCCTCTGA TTGA CCAGTA CCTGTA—--CTACTTG TCTCGG--ACTCAAAC-AA CAG-GAGGCA-CGGCAAATACG CAGACT-———— CTGGGCTTCAG CCAAGG TG-GGCCT
TGAACCCCCTCA TCGACCAGTA CCTATA--CTACCTGGTCAG—-AACACAGAC-AAC-—-—TGGAA CTGGGGGA-ACTCAAACT T-———— TGGCATTCAGCCAAGCAG-GCCCT
TGAATCCTCTCG TCGA TCAGTA CCTGTGGGC TTTCAG TTCCG————— TCAGCCAAACAGGCTCGTC-TGG————— ACGGGCACT———————— CAATT-ATTCACGC-GCGACCA
TGAACCCGCTGCTGGACCAGTA CCTGTG--GGAGCT-—-CCAG————— TCTACC-ACCTCTGGAGGAACTCTCAACCAGGGCAATTCAGCCACCAACTTTG CCAAGCTG--ACCA
AATACAAT- -GG CCAA TCAGGCAAAGAA CTGGCTGCCAGGA CCC— TG TTA CCG CCAACAACG CGTCTC- AAC-GA CAA CCGGGCAAAACAA CAA TAG CAACTTTGCCTG--—-G
AATACAAT- -GG CCAA TCAGGCAAAGAA CTGGCTGCCAGGA CCC— TG TTA CCG CCAACAACG CGTCTC-AAC-GA CAA CCGGGCAAAACAA CAA TAG CAATTTTACCTG--—-G

CAGTCTAT--GTCTTTGCAGGCCAGAAATTGGCTACCTGGGCCC-TGCTACCGGCAACAGAGACTTTC-AAA-GACTGCTAACGACAACAACAACAGTAACTTTCCTTG-
GCTGGCAT--GTCTGTTCAGCCCAAAAACTGGCTACCTGGACCC-TGTTATCGGCAGCAGCGCGTTTCTAAA--ACAAAAACAGACAACAACAACAGCAATTTTACCTG-
AGTGACATTCGG--GACCAGTCTAGGAACTGGCTTCCTGGACCC-TGTTACCGCCAGCAGCGAGTATC-AAA-GACATCTGCGGATAACAACAACAGTGAATACTCGTG-
CAGTCTAT--GTCTTTGCAGGCCAGAAATTGGCTACCTGGGCCC-TGCTACCGGCAACAGAGACTTTC-AAA-GACTGCTAACGACAACAACAACAGTAACTTTCCTTG----G
A--CCAACTTTTCCAACTTTAAAAAGAACTGGCTGCCCGGGCCT-TCAATCAAGCAGCAGGGCTTCTC-AAA-GACTGCCAATCAAAACTACAAGATCCCTGCCACCGGGT---
GGAGATAC---GCCAACACCTACAAAAACTGGTTCCCGGGGCCCATG-GGCCGAACCCAGGGCTGGA--ACCTGGGCTCCGGGGTCAACCGCGCCAGTGTCAGCGCCT-——= -~
GCTGGCAT--GTCTGTTCAGCCCAAAAACTGGCTACCTGGACCC-TGTTACCGGCAGCAGCGCGTTTCTAAA--ACAAAAACAGACAACAACAACAGCAACTTTACCTGG-=-~-~
AATACAAT--GGCCAATCAGGCAAAGAACTGGCTGCCAGGACCC-TGTTACCGCCAACAACGCGTCTC--AACGACAACCGGGCAAAACAACAATAGCAACTTTGCCTGG-
AGCTCAAT--GGCCAATCAGGCTAGAAACTGGGTACCCGGGCCT-TGCTACCGTCAGCAGCGCGTCTCCACA--ACCACCAACCAAAATAACAACAGCAACTTTGCGTGG-
AAACCAATATGGCAACCCAGTACAGAAACTGGTTACCTGGACCCTTCGT-CCGGGATCAGCAAATCTTTAC--GGGGGCTAGCAACATCACCCAAAACAACGTGTTCA-~--A-—
AAACAAACTTTTCTGGCTACCGCAAAAACTGGCTCCCGGGGCCCATGATGAAG-CAGCAGAGATTCTCCAA--GACTGCCAGTCAAAACTACAAGATTCCCCAGGGAAGAAACA
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TTTTTTTC--CCAGTAAC-GGGATCCTGATTTTT--~-~ G--GC--AAACAAAATGCTGCCAGAG--ACAATG---CGGATTACAGCGATGTCATGCTCACCAGCGAGGAAGAA
GTTCTTTC--CCATGAGC-GGTGTCATGATTTTT---~-~ G--GA--AAAGAGA---GCGCCGGAGCTTCAAAC-ACTGCATTGGA-CAATG TCATGATTACAGACGAAGAGGAA
ATTTTTCC--CTATGCAC-GGCAATCTAATATTT--—~-— G--GC--AAAGAA---GGGACAACGGCAAGTAACG-CAGAATTAGA-TAATG TAATGATTACGGATGAAGAAGAG

-G--GA--AAAGAGA---GCGCCGGAGCTTCAAAC-ACTGCATTGGA-CAATG TCATGATTACAGACGAAGAGGAA
-G--G--GAAGCAA---GGCTCAGAGAAAACAAATGTGGACATTGAA--AAGG TCATGATTACAGACGAAGAGGAA

ATTTTTCC--CTATGCAC-GGCAATCTAATATTT--—~-— G--GC--AAAGAA---GGGACAACGGCAAGTAACG-CAGAATTAGA-TAATG TAATGATTACGGATGAAGAAGAG

CAGCAACAGCCA-GCTCATCTTT-GCGGG--GCCTAAACAGAACGGCAACACGGCCACCGTACCCGGGACTC-—==—=—~ TGATCTTCACCTCTGAGGAGGAG
CCTATGC---CCTGGAG--AACACTATGATCTTCAACAGCCAGCCGGCGAACCCGGGCACCACCGCCACGTAC-~-CTCGAGGGCAACA~-~-~-TGCTCATCACCAGCGAGAGCGAG
GTTCTTTC--CCATGAGC-GGTGTCATGATTTTT--- -~ GGA----AAGGAGA---GCGCCGGAGCTTCAAAC-ACTGCATTGGA-CAATG TCATGATCACAGACGAAGAGGAA
TTTTTTTC--CCAGTAAC-GGGATCCTGATTTTT—-~--~ G--GC--AAACAAAATGCTGCCAGAG-~-ACAATG--~-CGGATTACAGCGATG TCATGCTCACCAGCGAGGAAGAA
CTTCTTT---CCATCAAGTGGCGTTCTCATATTT -~~~ G--GC--AAGCAA---GGAGCCGGGA-~-ACGATGGAGTCGACTACAGCCAGG TGCTGATTACAGATGAGGAAGAA
GACCGTCAAGCCATGCA-AAACACGCTGGCCTTTAGTCGGACGG TCTACGACCAGACAACCAGTACGAC-~ -CGATCGTAACCAGTTGCTCATTACCAACGAAGATGAA

CTTCTCT----CAGGCCCAG--~--~ CTCATCTTT---GCGGGGCCCAACATCACCGGCAACACCACCACA-=- === === GATGCCAATAACCTGATGTTCACTTCAGAAGATGAA
ATCAAAACCACTAACCCTGTGGC-TACAGAGGAATACG-GTATCG-TGGCAGATAACTTGCAGC---AGCAAAACAC-GGCTCCTCAAATTGGAACTGTCAACAGCCA-GGGGG
ATTAAAGCCACTAACCCTGTGGC-CACCGAAAGATTTG-GGACCG-TGGCAGTCAATTTCCAGAGC-AGCAGCACA---GACCCTGCGACCGGAGATGTGCAT-GCTATGGGAG
ATTCGTACCACCAATCCTG TGGC-AACAGAGCAGTATG-GAACTG-TGGCAAATAACTTGCAGAGC-TCAAATACA---GCTCCCACGACTAGAACTGTCAATGATCA-GGGGG
ATTAAAGCCACTAACCCTGTGGC-CACCGAAAGATTTG-GGACCG-TGGCAGTCAATTTCCAGAGC-AGCAGCACA---GACCCTGCGACCGGAGATGTGCAT-GCTATGGGAG
ATCAGGACAACCAATCCCGTGGC-TACGGAGCAGTATG-GTTCTG-TATCTACCAACCTCCAGAGA-GGCAACAGACAAGCAGCT---ACCGCAGATGTCAACACACAAGGCGT
ATTCGTACCACCAATCCTGTGGC-AACAGAGCAGTATG-GAACTG-TGGCAAATAACTTGCAGAGC-TCAAATACA---GCTCCCACGACTAGAACTGTCAATGATCA-GGGGG
CTGGCAGCCACCAACGCCACCGA-TACGGACATG TGGGGCAACC--TACCTGGCGG TGACCAGAGCAACAGCAAC-—--—- CTGCCGACCGTGGACAGACTGACAGCCTTGGGAG
ACGCAGCCGGTGAACCGCGTGGCGTACA---ACGTCGGCGGGCAGATGGCCACCAACAACCAGAGC-TCCACCACT---GCCCCCGCGACCGGCACGTACAACCTCCA-GGAAA
ATCAAAGCCACTAACCCCGTGGC-CACCGAAAGATTTG-GGACTG-TGGCAGTCAATCTCCAGAGC-AGCAGCACA---GACCCTGCGACCGGAGATGTGCAT-GTTATGGGAG
ATCAAAACCACTAACCCTGTGGC-TACAGAGGAATACG-GTATCG-TGGCAGATAACTTGCAGC---AGCAAAACAC-GGCTCCTCAAATTGGAACTGTCAACAGCCA-GGGGG
ATTAAAGCCACCAACCCTGTAGC-CACAGAGGAATACG--GAGCAGTGGCCATCAACAACCAG-GCCGCTAACACGCAGGCGC---AAACTGGACTTGTG CATAACCA-GGGAG
ATCAGACCCACCAACTCGGTCGG-CATCGACACGT--GGGGAGTAGTTCCCAACAACAACCAGTCCAAGGTGACCGCCGGCACTCGCG--CGGCCA--TCAACAACCAAGGGGC
CTTAGGGCCACCAACCCCCGGGA-CACTGACCTGTTTGGCCACC--TGGCAACCAACCAGCAAAAC-GCCACCACC---GTTCCTACCGTAGACGACGTGGACGGAG-TCGGCG
CCTTACCCGGTATGGTCTGGCAGAACCGGGACGTGTACCTGCAGGGTCCCATCTGGGCCAAGATTCCTCACACGGACGGCAACTTCCACCCGTCTCCGCTGATGGGCGGCTTTG
CATTACCTGGCATGGTGTGGCAAGATAGAGACGTGTACCTGCAGGGTCCCATTTGGGCCAAAATTCCTCACACAGATGGACACTTTCACCCGTCTCCTCTTATGGGCGGCTTTG
CCTTACCTGGCATGGTGTGGCAAGATCGTGACGTGTACCTTCAAGGACCTATCTGGGCAAAGATTCCTCACACGGATGGACACTTTCATCCTTCTCCTCTGATGGGAGGCTTTG
CATTACCTGGCATGGTGTGGCAAGATAGAGACGTGTACCTGCAGGGTCCCATTTGGGCCAAAATTCCTCACACAGATGGACACTTTCACCCGTCTCCTCTTATGGGCGGCTTTG
TCTT-CCAGGCATGGTCTGGCAGGACAGAGATGTGTACCTTCAGGGGCCCATCTGGGCAAAGATTCCACACACGGACGGACATTTTCACCCCTCTCCCCTCATGGG TGGATTCG
CCTTACCTGGCATGGTGTGGCAAGATCGTGACGTGTACCTTCAAGGACCTATCTGGGCAAAGATTCCTCACACGGATGGACACTTTCATCCTTCTCCTCTGATGGGAGGCTTTG
CCGTGCCTGGAATGGTCTGGCAAAACAGAGACATTTACTACCAGGGTCCCATTTGGGCCAAGATTCCTCATACCGATGGACACTTTCACCCCTCACCGCTGATTGG TGGGTTTG
TCGTGCCCGGCAGCGTGTGGATGGAGAGGGACGTGTACCTCCAAGGACCCATCTGGGCCAAGATCCCAGAGACGGGGGCGCACTTTCACCCCTCTCCGGCCATGGGCGGATTCG
CCTTACCTGGAATGGTGTGGCAAGACAGAGACGTATACCTGCAGGGTCCTATTTGGGCCAAAATTCCTCACACGGATGGACACTTTCACCCGTCTCCTCTCATGGGCGGCTTTG
CCTTACCCGGTATGGTCTGGCAGAACCGGGACGTGTACCTGCAGGGTCCCATCTGGGCCAAGATTCCTCACACGGACGGCAACTTCCACCCGTCTCCGCTGATGGGCGGCTTTG
TTATTCCTGGTATGGTCTGGCAGAACCGGGACGTGTACCTGCAGGGCCCTATTTGGGCTAAAATACCTCACACAGATGGCAACTTTCACCCGTCTCCTCTGATGGG TGGATTTG
GCTT-CCCGGGATGGTGTGGCAAAACAGAGACATTTACCTCCAAGGACCCATTTGGGCCAAAATCCCCGACACAGACAATCACTTCCATCCGTCCCCGCTTATTGGCGGGTTTG
TGTACCCGGGAATGGTGTGGCAGGACAGAGACATTTACTACCAAGGGCCCATTTGGGCCAAAATTCCACACACGGATGGACACTTTCACCCGTCTCCTCTCATTGGCGGATTTG
GCCTGAAACATCCTCCGCCTCAGATCCTGATCAAGAACACGCCTGTACCTGCGGAT-CCTCCGAC-CACCTT-CAACCA-GTCAAAGCTGAACTCTTTCATCACGCAATACAGC
GACTCAAGAACCCGCCTCCTCAGATCCTCATCAAAAACACGCCTGTTCCTGCGAAT-CCTCCGGCGGAGTTTTCAGCTA~~-~CAAAGTTTGCTTCATTCATCACCCAATACTCC
GACTGAAACATCCGCCTCCTCAAATCATGATCAAAAATACTCCGGTACCGGCAAAT-CCTCCGAC-GACTTT-CAGCCC-GGCCAAGTTTGCTTCATTTATCACTCAGTACTCC
GACTCAAGAACCCGCCTCCTCAGATCCTCATCAAAAACACGCCTGTTCCTGCGAAT-CCTCCGGCGGAGTTTTCAGCTA~~-~CAAAGTTTGCTTCATTCATCACCCAATACTCC
GACTTAAACACCCTCCTCCACAGATTCTCATCAAGAACACCCCGGTACCTGCGAAT-CCTTCGAC-CACCTT-CAGTGC-GGCAAAGTTTGCTTCCTTCATCACACAGTACTCC
GACTGAAACATCCGCCTCCTCAAATCATGATCAAAAATACTCCGGTACCGGCAAAT-CCTCCGAC-GACTTT-CAGCCC-GGCCAAGTTTGCTTCATTTATCACTCAGTACTCC
GGCTGAAACACCCGCCTCCTCAAATTTTTATCAAGAACACCCCGGTACCTGCGAAT-CCTGCAAC-GACCTT-CAGCTCT-ACTCCGGTAAACTCCTTCATTACTCAGTACAGC
GACTCAAACACCCACCGCCCATGATGCTCATCAAGAACACGCCTGTGCCCGGAAATATCACCAGC-~--~-TTCTCGGACGTGCCC~--GTCAGCAGC-TTCATCACCCAGTACAGC
GACTTAAGCACCCGCCTCCTCAGATCCTCATCAAAAACACGCCTGTTCCTGCGAAT-CCTCCGGCAGAGTTTTCGGCTA~~-~CAAAGTTTGCTTCATTCATCACCCAGTATTCC
GCCTGAAACATCCTCCGCCTCAGATCCTGATCAAGAACACGCCTGTACCTGCGGAT-CCTCCGAC-CACCTT-CAACCA-GTCAAAGCTGAACTCTTTCATCACGCAATACAGC
GACTGAAACACCCACCTCCACAGATTCTAATTAAAAATACACCAGTGCCGGCAGAT-CCTCCT-CTTACCTT-CAATCAAG-CCAAGCTGAACTCTTTCATCACGCAGTACAGC
GCTGCAAGCATCCCCCTCCCCAGATTTTCATTAAAAACACACCCGTCCCGGCCAAC-CCTTCGGAA-ACGTTCCAGAC--GGCCAAGGTGGCCTCCTTCATCAACCAGTACTCG
GACTGAAAAGCCCGCCTCCACAAATATTCATCAAAAACACTCCTGTACCCGCCAAT-CCCGCAAC-GACCTT-CTCTCCGGCCAGAATCAACAGC-TTCATCACCCAGTACAGC

ACCGGACAGGTCAGCG TGGAGATCGAGTGGGAGCTGCAGAAGGAAAACAGCAAGCGCTGGAACCCGGAGATCCAGTACACTTCCAACTATT----ACAAG-TCT-AATAATGTT
ACAGGACAAGTGAGTG TGGAAATTGAATGGGAGCTGCAGAAAGAAAACAGCAAGCGCTGGAATCCCGAAGTGCAGTACACATCCAATTATG——---— CAAAATCT-GCCAACGTT
ACTGGACAGGTCAGCG TGGAAATTGAGTGGGAGCTACAGAAAGAAAACAGCAAACG TTGGAATCCAGAGATTCAGTACACTTCCAACTACA----ACAAG-TCT-GTTAATG TG
ACAGGACAAGTGAGTG TGGAAATTGAATGGGAGCTGCAGAAAGAAAACAGCAAGCGCTGGAATCCCGAAGTGCAGTACACATCCAATTATG——---— CAAAATCT-GCCAACGTT
ACGGGACAGGTCAGCG TGGAGATCGAGTGGGAGCTGCAGAAGGAAAACAGCAAACGCTGGAATCCCGAAATTCAGTACACTTCCAACTACA----ACAAG-TCT-GTTAATG TG
ACTGGACAGGTCAGCG TGGAAATTGAGTGGGAGCTACAGAAAGAAAACAGCAAACG TTGGAATCCAGAGATTCAGTACACTTCCAACTACA----ACAAG-TCT-GTTAATG TG
ACTGGCCAGGTG TCGG TGCAGATTGACTGGGAGA TCCAGAAGGAGCGGTCCAAACGCTGGAACCCCGAGGTCCAGTTTACCTCCAACTACGGACAGCAAA-ACTCTCTGTTG TG
ACCGGGCAGGTCACCG TGGAGA TGGAGTGGGAGCTCAAGAAGGAAAACTCCAAGAGGTGGAACCCAGAGATCCAGTACACAAACAACTACAA----CGACCCCCAGTT--TGTG
ACAGGACAAGTGAGCG TGGAGATTGAATGGGAGCTGCAGAAAGAAAACAGCAAACGCTGGAATCCCGAAGTGCAGTATACATCTAACTATG—---— CAAAATCT-GCCAACGTT
ACCGGACAGGTCAGCG TGGAAATTGAATGGGAGCTGCAGAAGGAAAACAGCAAGCGCTGGAACCCCGAGATCCAGTACACCTCCAACTACT----ACAAA-TCT-ACAAGTG TG
ACGGGACAAGTCAGCG TGGAAATCGAGTGGGAGCTGCAGAAAGAAAACAGCAAGCGCTGGAATCCAGAGATCCAGTATACTTCAAACTACT----ACAAA-TCT-ACAAATG TG
ACCGGACAGTGCACCGTCGAAATCTTTTGGGAACTCAAGAAGGAAACCTCCAAGCGCTGGAACCCCGAAATCCAGTTCACCTCCAACTTTG----GCAAC-GCG-GCCGACATC

ACCGGACAGGTGGCTG TCAAAATAGAATGGGAAATCCAGAAGGAGCGGTCCAAGAGATGGAACCCAGAGGTCCAGTTCACG TCCAACTACGGAGCACAGGA-CTCGCTTCTCTG
GAATTTGCTGTTAATACTGAAGGTGTATATAGTGAACCCC--GCCCCATTGGCACCAGATACCTGACTCGTAATCTGTAA
GATTTTACTGTGGACAACAATGGACTTTATACTGAGCCTC--GCCCCATTGGCACCCGTTACCTCACCCGTCCCCTGTAA
GACTTTACTGTAGACACTAATGGTGTTTATAGTGAACCTC--GCCCCATTGGCACCCGTTACCTTACCCGTCCCCTGTAA
GATTTTACTGTGGACAACAATGGACTTTATACTGAGCCTC--GCCCCATTGGCACCCGTTACCTTACCCGTCCCCTGTAA
GACTTTACTGTGGACACTAATGGCGTGTATTCAGAGCCTC--GCCCCATTGGCACCAGATACCTGACTCGTAATCTGTAA
GACTTTACTGTAGACACTAATGGTGTTTATAGTGAACCTC--GCCCTATTGGAACCCGGTATCTCACACGAAACTTGTAA
GG-—--- CTCCCGATGCGGCTGGGAAATACACTGAGCCTA--GGGCTATCGGTACCCGCTACCTCACCCACCACCTGTAA
GACTTTGCCCCGGACAGCACCGGGGA--ATACAGAACCACCAGACCTATCGGAACCCGATACCTTACCCGACCCCTTTAA
GATTTCACTGTGGACAACAATGGACTTTATACTGAGCCTC--GCCCCATTGGCACCCGTTACCTCACCCGTCCCCTGTAA
GACTTTGCTGTTAATACAGAAGGCGTGTACTCTGAACCCC--GCCCCATTGGCACCCGTTACCTCACCCGTAATCTGTAA
GACTTTGCTGTCAATACCAAAGGTGTTTACTCTGAGCCTC--GCCCCATTGGTACTCGTTACCTCACCCGTAATTTGTAA
CAGTTTGCTGTCTCCGACACCGGATCCTATTCCGAACCTC--GTCCCATCGGTACCCGGTACCTTACCAAACCTCTGTAA
G—=——= GCTCCCGACAACGCCGGAGCCTACAAAGAGCCCA--GGGCCATTGGATCCCGATACCTCACCAACCACCTCTAG
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b. AAV Cap Sequence alignment — Protein

Supplementary Figure 2. AAV Cap protein sequence comparison. Alignment of AAV
Cap amino acid sequences of parental AAVs used for library generation and the top three

in vivo isolates (AAV-LKO1, AAV-LKO02, and AAV-LKO03).
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MA —ADG YL "DWL EDNL SEGT R~ —— ENWALK P GAP QP KANQQHQ —— - — DNARGLVLPGYKYLGPGNGLDKG E° VNAADAAAL
MA —ADG YL "DWL EDNL SEGI R - —— ENWDLK " GAP KO KANQOKQ —— = — DDGRGLVLSGYKYLG PFNGLDKG E° VNAADAAAT
MA -ADG YL "DWL EDNL SEGI R -~ —— ENWALQ P GAPKP KANQOHQ —— - — DNARGLVLPGYKYLGPGNGLDKG E° VNAADAAAL
MA —ADG YL "DWL EDNL SEGI R - —— ENWDLK " GAP KO KANQOKQ —— = — DDGRGLVLSGYKYLG PFNGLDKG E° VNAADAAAT
MA —-ADG YL PDWL EDTL SEGI R - ——QWWKLK "G KAERHK - —— = DDSRGLVLPGYKYLG PFNGLDKG EP VN EADAAAL
MA —ADG YL PDWL EDNL SEGI R - —— ENWALK PGVP QP KANQQHQ —— == — DNRRGLVLPGYKYLGPGNGLDKG EC VN EADAAAT
MT —=DGYL PDWL EDNL SEGVR - —— ENWALQ PGAPKP KANQQHQ —— - — DNARGLVLPGYKYLGPGNGLDKG E° VNAADAAAL
MSFVD-HP PDWL EE-VGEGLR - —— EFLGLEAG PP KPKPNQQHQ —— == — DOARGLVLPGYNYLGPGNGLDRG EP VNRADEVAR
MA -ADG YL "DWL EDNL SEGI R~ —— ENWDLK " GAP KO KANQOKQ —— - — DDGRGLVLPGYKYLG PFNGLDKG E° VNAADAAAL
MA —ADG YL °DWL EDNL SEGI R - —— ENWALK " GAP KO KANQOKQ —— == — DDGRGLVLYGYKYLG PFNGLDKG E° VNAADAAAT
MA -ADG YL "DWL EDNL SEGI R - —— ENWALK P GAP KO KANQOKQ —— - — DDGRGLVLPGYKYLG PFNGLDKG E° VNAADAAAL
MSLI SDAT PDWL ERLVKKGVNAAADF YHLESG PP HP KANQQTQ ES P EKDD SRGLVFP GYKYLG PFNGLDKGKD VN EADAAAL
MSFVD-HP PDWL E-SIGDGFR - —— EFLGLEAG PP KP KANQOKQ —— - — DNARGLVLPGYKYLGPGNGLDKGDP VNFADEVAR
90 100 110 120 130 140 150 160
EHDKAYDOOLOAGDN® YL RYNHADAEFQ ERLO EDT SFGGNLGRAVFQAKKR IL EPLGLV EEAAKTAD G—KKRPVDQSEQ -
EHDKAYDQOLKAGDN? YLRYNHADAEFQ ERLQ EDT SFGGNL GRAVFQAKKRVL EPLGLV EEGAKTAP G-KKRPVEQSPQ ~F
EHDKAYDQOLKAGDN® YLKYNHADAEFQ ERLK ED T SFGGNL GRAVFQAKKRLL EP LGLV EEAAKTAP G-KKRPVDQSPQ -
EHDKAYDQOLKAGDN? YLRYNHADAEFQ ERLQ EDT SFGGNL GRAVFQAKKRVL EPLGLV EEGAKTAP G-KKRPVEQSPQ ~F
EHDKAYDR QLD SGDN® YLKYNHADAEFQ ERLK ED T SFGGNL GRAVFQAKKRVL EP LGLV EECVKTAP G-KKRPVEHSPV -
EHDKAYDQOLKAGDN? YLKYNHADAEFQ ERLQ EDT SFGGNL GRAVFQAKKR IL EPLGLV EEAAKTAP G-KKRPVDQSPQ ~F
EHDKAYDQOLKAGDN? YLKYNHADAEFQORLOGD T SFGGNLGRAVFQAKKR VL EP LGLV EQAG ETAP G-KKRPLI ESPQ -0
EHDI SYNEQL FAGDN? YLKYNHADAEFQ EKLADD T SFGGNL GKAVFQAKKR VL EP FGLV EEGAKTAP TGKR =~ IDDH —— —F
EHDKAYDQOLKAGDN® YLRYNHADAEFQ ERLQ ED T SFGGNL GRAVFQAKKRVL EP FGLV EEGAKTAP G-KKRPVEQSPQ -
EHDKAYDQOLQAGDN? YLRY NHADAEFQ ERLQ EDT SFGGNLGRAVFQAKKRVL EPLGLV EEGAKTAP G-KKRP VED SPOR
EHGKAYDQOLOQAGDN® YLRYNHADAEFQ ERLQ ED T SFGGNLGRAVFQAKKR VL EP LGLV EEGAKTAP G-KKRDVED SPOR
EHDKAYDL ELKDGHN? YF EY NEADRRFQ ERLKDD T SFGGNLGKAI FOAKKRVL EPFGLI EQ PDNTAG TG EKRP ~ERVDDFF
EHDL SYOKQL FAGDN® YLKY NHEADAEFQ EKLA SD T SFGGNL GKAVFQAKKR IL EP LGLV ET "DKTAP AAKKRPLEQSPQ -
170 180 190 200 210 220 230 240

DS SSGVGK SGKQPARKRLNF —GQTGD SESVPDPQPLGEP PAAP —T SLGSNTMA SGEGAP MADNNEGADGVG SS SGNWHCD SQ
DS SSGIGKTGOQPAKKRLNF —GQTGD SESVPDPQPLGER PATE ~AAVGE TTMA SGGGAP MADNNEGADGVGNA SGNWHCD

DS SSGVGK SGKQ PARKRLNF —GQTGD SESVPDPQPLGEP PAAP —T SLGSNTMA SGGGAP MADNNEGADGVGN S SGNWHCD SQ
DS SSGIGKTGOQPAKKRLNF —GQTGD SESVPDPQPLGER PATE ~AAVGE TTMA SGGGAP MADNNEGADGVGNA SGNWHCD

DS SSGTGKAGOQ PARKRLNF —GQTGDAD SVPDPQPLGQP PAAP ~SGLGTNTMATG SGAP MADNNEGADGVGN S SGNWHCD

DS SSGVGK SGKQ PARKRLNF —GQTGD SESVPDPQPLGEP PAAP —T SLGSNTMA SGGGAP MADNNEGADGVGN S SGNWHCD SQ
DS STGIGKKGKQ PAKKKL VF ED ETGAGDGP PEG ST SGAM So e mm DD SEMRAAAGGAAV EGCGQGADGVGNA SCDWHCD
KRKKARTEED SKP ST = mm memm— DAEAGP SGSQQLQI PAQPAS SLGADTMSAGGGGP LGDNNQGADGVGNA SGDWHCD
DSSSGIGKTGOQPAKKRLNF ~GQTGD SESVPDPQPLGEP PATP ~AAVGP TTMA SGGGAP MADNNEGADGVGNA SGNWHCD

DS STGIGKKGQQPARKRLNF —GQTGD SESVPDPQPLGEP PAAP —SGVGE NTMAAGGGAP MADNNEGADGVG SS SGNWHCD

DS STGIGKKGOQ PARKRLNF —GQTGD SESVPDPQPLGEP PAAP ~SGVGP NTMAAGGGAP MADNNEGADGVGN S SGNWHCD
KKKKAK TEQGKA A - —— —— —— QTGEDPGEGT SSNAGS——-SAP —S SVGS SVMA EGGGGPMGDAGQGADGVGN S SGNWHCD SO
DS SSGVGKKGKQ PARKRLNFDD EP GAGDGP PP EGP S SGAMS T = e — e = ETEMRAAAGGNGGDAGQGA EGVGNA SGDWHCD

250 260 270 280 290 300 310 320

WLGDRVI RTWALPTYNNHLYKQI SNGTSGCGATNDNTYFGYSTPWGYFDFNRFH CHF SPRDWORLINNNWEGFREKRL SF
WLGDRVI RTWALPTYNNHLYKQTI SS—-ASTGASNDNHYFGY STPWGYFDFNRFH CHF SPRDWORLI NNNWGFRPKRLNF
WLGDRVI RTWALPTYNNHLYKQOT S S——Q SGASNDNHYFGY STPWGYFDFNRFH CHF SPRDWORLINNNWGFROKKL SF
WLGDRVI RTWALPTYNNHLYKQTI SS—-ASTGASNDNHYFGY STPWGYFDFNRFH CHF SPRDWORLI NNNWGFRPKRLNF
WMGDRV I RTWALPTYNNHLYKQT S S——Q SGASNDNHYFGY STPWGYFDFNRFH CHF SPRDWORLINNNWGFROKRLNF
WLGDRVI RTWALPTYNNHLYKQT S S——-Q SGASNDNHYFGY STPWGYFDFNRFH CHF SPRDWORLI NNNWGFRPKKL SF
WSEGHV RTWVLPTYNNHLYKRLG E——m —— LOSNTYNGF STPWGYFDFNRFH CHF SPRDWORLINNNWGMRE KAMRY
WMGDRVVTKSTRTWVL P SYNNHQYREIK SG SVDG ~SNANAYFGY STPWGYFDFNRFH SHWSPRDWORLINNYWGFRPRSLRY
WLGDRVI RTWALPTYNNHLYKQTISS—ASTGASNDNHYFGY STPWGYFDFNRFH CHF SPRDWORLINNNWGFROKRLNF
WLGDRVI RTWALPTYNNHLYKQTI SNGTSGGATNDNTYFGY STPWGYFDFNRFH CHF SPRDWORLINNNWGFRPKRL SF
WLGDRVI RTWALPTYNNHLYKQI SNGTSGG STNDNTYFGY STPWGYFDFNRFH CHF SPRDWQRLINNNWGFRPKRLNF
WLDNGVVTRT TRTWVL P SYNNHLYKR IQG—~P GG TD PNNKFFGF STPWGYFDYNRFH CHF SPRDWORLINNNWGIRP KAMRF
WSESHV RTWVLPTYNNHLYLRLG S——m—— NASDTFNGF STPWGYFDFNRFH CHF SPRDWORLINNHWGLRD K SMQV
330 340 350 360 370 380 390 400 410
KLFNIQVKEVTONEGTKT IANNLT STIQVF TD SEYQLPY VLG SAHQG CL PP FPADVFMI PQYGY - —~LTLNNG SQAVGR SSF
KLFNIQVKEVTTNDGVTT IANNLT STVQVF SD SEYQLPY VLG SAHQG CL PP FP ADVFMI POYGY - ——LTLNNG SQAVGR SSF
KLFNIQVKEVTQNDGT TT IANNLT STVQVF TD SEYQLPY VLG SAHQG CL PP FP ADVFMVPQYGY - ~~LTLNNG SQAVGR SSF
KLFNIQVKEVTTNDGVTT IANNLT STVQVF SD SEYQLPY VLG SAHQG CL PP FP ADVFMI POYGY - ——LTLNNG SQAVGR SSF
KLFNIQVKEVTQNDGT TT IANNLT STVQVF TD SEYQLPY VLG SAHQG CL PP FP ADVFMVPQYGY - ~~LTLNNG SQAVGR SSF
KLFNIQVKEVTQNDGT TT IANNLT STVQVF TD SEYQLPY VLG SAHQG CL PP FP ADVFMVPQYGY - ——LTLNNG SQAVGR SSF
KIFNIQVKEVTT SNGETTVANNLT STVQIFAD SSYELPYVMDAGQ EG SLPPFP NDVFMVPQYGYCGLVTGNT SQQQTDRNAF
KIFNIQVKEVTVQD IANNLT STVQVF TDDDYQLPYVVGNGT EG CL PAFP PQVF TL PQYG YA ~T LNRDNT EN PT ER SSF
KLFNIQVKEVTTNDGVTT IANNLT STVQVF SD SEYQLPYVLG SAHQG CLPPFPADVFMI PQYGY - —~LTLNNG SQAVGR SSF
KLFNIQVKEVTQNEGTKT IANNLT STIQVF TD SEYQLPY VLG SAHQG CL PP FP ADVFMI PQYGY - ——LTLNNG SQAVGR SSF
KLFNIQVKEVTTNEGTKT IANNLT STVQVF TD SEYQLPY VLG SAHQG CL PP FP ADVFMVPQYGY - ~~LTLNNG SQALGR SSF
RLFNIQVKEVTVQD SNTT IANNLT STVQVFADKDYQLPY VLG SAT EGTF PP FPADIY TI POYGY - —— CTLNYNNEAVDR SAF
RIFNIQVKEVTT SNGETTVSNNLT STVQIFAD STYELPYVMDAGQ EG SLPPFP NDVFMVPQYGYCGLVTGG SSONQTDRNAF
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YCLEYFP SQMLR YTFEEVPFHS SYAH SO LIDOYLYYL SRTQ-TTGGTANTQTLGF SQGG PN TMANQ
YCLEYFP SQMLRTGNNFQFTYTFEDVPFHS SYAH SO SLDRLMN PLIDQYLY YL SRTQ ~T TGGTAN TQ TLGF SQGG PNTMANQ
YCLEYFP SQMLRTGNNFQF SYTFEDVPFHS SYAH SO SLDRLMN PLIDQYLY YLNRTQGT TSGT TNQSRLLF SQAG PQ SMSLQ
YCLEYFP SQMLRTGNNFTFSYTFEEVPFHS SYAH SO SLDRLMN PLIDQYLY YLNRTQ -NQSG SAQNKDLLF SRGSPAGM SVQ
YCLEYFP SQMLRTGNNFTFSYTFEDVPFHS SYAH SO SLDRLMN PLIDQYLY YL SRTN T P SGTTTQSRLOF SQAGASDIRDQ
YCLEYFP SQMLRTGNNFQF SYTFEDVPFHS SYAH SO SLDRLMN PLIDQYLY YLNRTQGT T SGT TNQ SRLLF SQAG PQ SMSLQ
YCLEYFP? SQMLRTGNNFEITYSFEKV PFHSMYAH SO SLDRLMN PLIDQYLWGLO GTTLNAGTATTNFTKLR PTNF SNF
FCLEYF? SKMLRTGNNFEFTYNFEEVPFHS SFAP SONLFKLAN PLVDQYLYRFVSTN o —— — e = NTGGVOFNKNLAGRYAN
YCLEYFP? SQMLRTGNNFTFSYTFEDVPFHS SYAH SO SLDRLMN PLIDQYLY YLNRTQ -NQSG SAQNKDLLF SRGSPAGM SVQ
YCLEYFP SQMLRTGNNFQFTYTFEDVPFHS SYAH SO SLDRLMN PLIDQYLY YL SRTQ ~T TGGTAN TQ TLGF SQGG PN TMANQ
YCLEYFP? SQMLRTGNNFQF SYTFEDV PFHS SYAH SO SLDRLMN PLIDQYLY YLVRTQ -~ TTGT GG TQTLAF SQAG P S SMANQ
YCLDYF? SDMLRTGNNFEFTYTFEDV PFHSMFAHNQ TLDRLMN PLVD QY LWAF SSVSQTGS —- —~SGRALNY SRATKTNMAT Q
YCLEYF P SQMLRTGNNFEMVYKFENV PFHSMYAH SO SLDRLMN PLLDQY LW ELQ GGTLNQGNSATNFAKLTKTNF SGY
500 510 520 530 540 550 560 570
AKNWLPGE CYRQORV GON———e NNSNFAWTAGTKYHLNGRNSTANT GIAMATHKDD EERFFP SNGILIF-GKONAAR
AKNWLP GP CYRQORYV GON———m = NNSNFTWTGASKYNLNGRESIINPGTAMASHKDD EDKFFPMSGVMIF ~GK ESAGA
ARNWLP GP CYRQORL SKTANDN —— - = NNSNF PWTAASKYHLNGRDSLVNP GP AMA SHKDD EEKFFPMHGNLIF ~GK EGTTA
KNWLPGP CYRQQRV SKTKT DN —— - — NNSNFTWTGASKYNLNGRESIINPGTAMASHKDD EDKFFPMSGVMIF ~GK ESAGA
RNWLPGP CYRQQRV SKT SADN —— —— — NNSEY SWTGATKYHLNGRD SLVNP GP AMA SHKDD EEKFFP Q SGVLIF~GKQG SEK
ARNWLP GP CYRQORL SKTANDN —— - = NNSNF PWTAASKYHLNGRDSLVNP GP AMASHKDD EEKFFPMHGNLIF ~GKEGTTA
KKNWLPGP STKQOGF SKTANON YK IPATGSDSLIKY ETH STLDGRWSAL TP GP PMATAG PAD SKF —— SN SOLI FAGPKQNGN
YKNWFPGPMGRT QGWNLG SGVN = - ——— RASVSAFAT TNRMELEGA SYQV PP QP NGMTNNLQG SNTYALENTMIFN SQPANP G
KNWLPGP CYRQORV SKTKTDN —— - — NNSNFTWTGASKYNLNGRESIINCGTAMASHKDDKDKFFPMSGVMI F ~GK ESAGA
AKNWLP GP CYRQORYV GON———m = NNSNFAWTAGTKYHLNGRNSLANP GIAMATHKDD EERFFP SNGILIF-GKONAAR
ARNWVP GP CYRQQRYV NON —— == NNSNFAWTGAAKFKLNGRDSLMNP GVAMA SHKDD EDRFFP SSGVLIF ~GKQGAGN
YRNWLPGPFVRDQQIF TGASNI T - ——QNNVFNVIWDKGKQWV IDNR INMMQP GP AAAT TF SG EP DRQAMONTLAF - SRTVYDQ
RKNWLPGPMMKQORF SKTASON YK IP QGRNN SLLHY ETR TTLDGRWSNFAP GTAMAT AANDATDF —— SQAQLIFAGP NI TGN
580 590 600 610 620 630 640 650
DNADY - -SDVML T SEEEIKT TN PVAT EEYG IVADNL QQONTAP QT GTVN SQGALP GMVWONRDVYLQGP IWAK I P HT DGNFH
NTAL--DNVMITDEEEIKATN PVAT ERFGTVAVNEQ DPATGDVHAMGAL® GMVQDRDVYLOGP IWAKI P HT DGHFH
NAEL--DNVMITDEEEIRT TN PVAT EQYG TVANNLQSSNTAP TTRTVNDQGALP GMVWODRDVYLQGP IWAK TP HT DGHF H
NTAL--DNVMITDEEEIKATN PVAT ERFGTVAVNEQ DPATGDVHAMGAL® GMVQDRDVYLOGP IWAKI P HT DGHFH
NVDI--EKVMITDEEEIRT TNPVAT EQYG SV STNLORGNRQAATADVNTQGVLP GMVWODRDVYLQGP IWAK TP HT DGHF H
NAEL--DNVMITD EEEIRT TN PVAT EQYG TVANNLQSSNTAP TTRTVNDQGALP GMVWQDRDVYLQGP IWAK TP HT DGHF H
ATVP--GTLIFTSEEELAATNATDTDMWGNL PGGDQSN SNLE TVDRLTALGAVE GMVIIONRD IY YOGP TWAK I PHT DGHFH
ATYLEGNMLITSESETQPVNRVAYNVGGOMATNNQ APATGTYNLQEIVPGSVWMERDVYLQGP IWAKIP ETGAHFH
NTAL--DNVMITDEEEIKATN PVAT ERFGTVAVNLQ DPATGDVHVMGALP GMVIQDRDVYLOGP IWAKI P HT DGHFH
DNADY - —-SDVML T SEEEIKT TN PVAT EEYG IVADNLQQQNTAP QT GTVN SQGALP GMVWQNRDVYLQGP IWAK I P HT DGNFH
DGVDY--SQVLITDEEEIKATN PVAT EEYGAVAI NNQAANTQAQT GLVHNQGY I P GMVWONRDVYLQGP IWAKI P HT DGNFH
DRNQLLITNEDEIRP TN SVGIDTWGVVPNNNQSKVTAG TRAAINNQGALP GMVWONRD IYLQGP IWAK TP DT DNHF H
DA--NNLMF T SEDELRATN PRDTDLFGHLATNQQNATTVE TVDDVDGVGVYP GMVWQDRDIY YOG IWAK I P HT DGHFH
660 670 680 690 700 710 720 730
LMGGFGLKHPE PQILIKNT PV PAD FNQ SKLNSFITQYSTGQV SV EI EWELQK EN SKRWNP EI QY T SNY YK SNNV E
LMGGFGLKNPP PQILIKNT PV PANP PAEF SATKFASFI TQY STGQV SV EI EW ELQK EN SKRWNP EVQY T SNYAK SANVD
LMGGFGLKHPP PQ IMIKNT PVPAN F SPAKFASFITQYSTGQV SV EI EWELQK EN SKRWNP EI OY T SNYNK SVNVD
LMGGFGLKNPP PQILIKNT PV PANP PAEF SATKFASFI TQY STGQV SV EI EW ELQK EN SKRWNP EVQY T SNYAK SANVD
LMGGFGLKH PP PQILIKNT PVPAN F SAAKFASFITQYSTGQV SV EI EW ELOK EN SKRWNP EI OY T SNYNK SVNVD
LMGGFGLKHPP PQIMIKNT PVPAN F SPAKFASFITQYSTGQV SV EI EWELQK EN SKRWNP EI QY T SNY NK SVNVD
LIGGFGLKHPP PQIF IKNT PVPANPAT TF VNSFITQYSTGQV SVQIDWEIOK ER SKRWNP EVQF T SNYGQON SLL
AMGGFGLKHPP PMML IKNT PVPGN-IT SF SDVPVSSFITQY STGQV TV EM EW ELKK EN SKRWNP EI QY TNNYND PQFVD
LMGGFGLKH PP PQILIKNT PV PANP PAEF SATKFASFI TQY STGQV SV EL EW ELQK EN SKRWNP EVQY T SNY AK SANVD
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c. Bioluminescence analysis in HCC xenografts — common

pseudo-scale

Supplementary Figure 3. Detailed analysis of bioluminescence analysis for animals
shown in Figure 4a on dorsal (a) and ventral (b) side. ROIs and photon outputs are
indicated in the figure. Table represents detailed information on signal for each
animal/ROI. In each animal the upper ROI was selected to analyze the signal from
implanted hepatocellular carcinomas, while the lower ROI was selected to obtain
information on Luc signal from the liver. Identical pseudo scale was applied to all

animals (shown in the figure).
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Serotype Animal ROI ROI Target |Total Flux (p/s) |Avg Radiance (p/s/cm2/sr) |Stdev Radiance [Min Radiance |Max Radiance |Area (cm2)
AAV3 NOD/SCID Control |ROI'1 |Tumor 9.50E+05 1.57E+04 1.20E+04 -1.47E+04 5.92E+04| 4.87E+00
AAV8 NOD/SCID Control |ROI2 |Tumor 2.88E+07 4.82E+05 2.15E+05 3.75E+04 1.18E+06| 4.87E+00
AAV8 NOD/SCID Control |ROI3  |Tumor 2.46E+07 4,08E+05 1.76E+05 3.22E+04 1.25E+06| 4.87E+00
AAV-LKO3 NOD/SCID Control |ROI4  |Tumor 1.23E+06 2.04E+04 1.37E+04 -1.39E+04 7.07E+04| 4.87E+00
AAV-LKO3 NOD/SCID Control |ROI5 |Tumor 3.64E+05 6.02E+03 1.04E+04 -2.32E+04 3.93E+04| 4.87E+00
AAV3 NOD/SCID Control |ROI 6 Liver 1.44E+06 2.39E+04 1.52E+04 -1.22E+04 6.86E+04| 4.87E+00
AAV8 NOD/SCID Control |ROI 7 Liver 9.14E+07 1.53E+06 6.05E+05 1.17E+05 3.96E+06| 4.87E+00
AAV8 NOD/SCID Control |ROI 8 Liver 9.99E+07 1.65E+06 5.49E+05 1.39E+05 3.01E+06| 4.87E+00
AAV-LKO3 NOD/SCID Control |ROI 9 Liver 2.58E+06 4.31E+04 2.18E+04 -7.75E+03 1.15E+05| 4.87E+00
AAV-LKO3 NOD/SCID Control  |ROI 10 |Liver 9.76E+05 1.62E+04 1.30E+04 -2.26E+04 6.29E+04| 4.87E+00
AAV3 NOD/SCID + Huh7 |ROI'1  |Tumor 9.53E+04 1.59E+03 8.25E+03 -2.21E+04 3.00E+04| 4.87E+00
AAV3 NOD/SCID + Huh7 |ROI2 |Tumor 9.34E+04 1.55E+03 8.43E+03 -2.81E+04 2.65E+04| 4.87E+00
AAV3 NOD/SCID + Huh7 |ROI3  |Tumor 1.62E+05 2.69E+03 8.50E+03 -2.06E+04 3.35E+04| 4.87E+00
AAV3 NOD/SCID + Huh7 |ROI4  |Tumor 1.09E+05 1.82E+03 8.22E+03 -1.97E+04 2.94E+04| 4.87E+00
AAV3 NOD/SCID + Huh7 |ROI5 |Tumor 1.34E+05 2.23E+03 9.21E+03 -2.65E+04 3.04E+04| 4.87E+00
AAV3 NOD/SCID + Huh7  |ROI 6 Liver 2.20E+05 3.67E+03 8.66E+03 -2.39E+04 3.27E+04| 4.87E+00
AAV3 NOD/SCID + Huh7  |ROI 7 Liver 3.36E+05 5.60E+03 8.76E+03 -2.24E+04 2.82E+04| 4.87E+00
AAV3 NOD/SCID + Huh7  |ROI 8 Liver 4,03E+05 6.65E+03 8.72E+03 -1.67E+04 3.34E+04| 4.87E+00
AAV3 NOD/SCID + Huh7  |ROI 9 Liver 4.35E+05 7.28E+03 9.41E+03 -2.11E+04 4.50E+04| 4.87E+00
AAV3 NOD/SCID + Huh7  |ROI 10 [Liver 2.64E+05 4.39E+03 1.01E+04 -2.86E+04 3.68E+04| 4.87E+00
AAV8 NOD/SCID + Huh7 |ROI'1  |Tumor 7.84E+07 1.26E+06 8.72E+05 1.55E+05 4.38E+06( 4.87E+00
AAV8 NOD/SCID + Huh7 |ROI2 |Tumor 1.24E+08 1.98E+06 1.15E+06 2.44E+05 5.21E+06| 4.87E+00
AAV8 NOD/SCID + Huh7 |ROI3  |[Tumor 1.16E+08 1.87E+06 9.51E+05 3.14E+05 4.38E+06| 4.87E+00
AAV8 NOD/SCID + Huh7 |ROI'4 |Tumor 6.88E+07 1.11E+06 7.80E+05 1.62E+05 5.59E+06| 4.87E+00
AAV8 NOD/SCID + Huh7 |ROI5 |Tumor 7.28E+07 1.17E+06 8.54E+05 2.18E+05 5.20E+06| 4.87E+00
AAV8 NOD/SCID + Huh7  |ROI 6 Liver 2.10E+08 3.39E+06 1.87E+06 4.32E+05 8.83E+06| 4.87E+00
AAV8 NOD/SCID + Huh7  |ROI 7 Liver 1.84E+08 2.98E+06 1.53E+06 6.76E+05 6.83E+06| 4.87E+00
AAV8 NOD/SCID + Huh7  |ROI 8 Liver 1.83E+08 2.95E+06 1.09E+06 5.55E+05 5.99E+06| 4.87E+00
AAV8 NOD/SCID + Huh7 |ROI9 [Liver 1.55E+08 2.50E+06 1.22E+06 4.78E+05 6.21E+06| 4.87E+00
AAV8 NOD/SCID + Huh7  |ROI 10 [Liver 8.27E+07 1.32E+06 5.07E+05 2.11E+05 2.84E+06| 4.87E+00
AAV-LKO3 NOD/SCID + Huh7 |ROI'1 |Tumor 4.96E+08 7.93E+06 1.42E+07 1.27E+05 8.42E+07| 4.87E+00
AAV-LKO3 NOD/SCID + Huh7 |ROI2 |Tumor 1.82E+08 2.94E+06 3.98E+06 3.51E+04 2.26E+07| 4.87E+00
AAV-LKO3 NOD/SCID + Huh7 |ROI3  |Tumor 2.23E+08 3.58E+06 4.96E+06 -2.10E+03 2.49E+07| 4.87E+00
AAV-LKO3 NOD/SCID + Huh7 |ROI4  |Tumor 2.81E+08 4.50E+06 6.80E+06 5.94E+04 3.78E+07| 4.87E+00
AAV-LKO3 NOD/SCID + Huh7 |ROI5 |Tumor 2.85E+08 4.56E+06 1.04E+07 -5.77E+04 8.08E+07| 4.87E+00
AAV-LKO3 NOD/SCID + Huh7  |ROI 6 Liver 1.80E+07 2.88E+05 3.10E+05 -1.92E+05 2.31E+06| 4.87E+00
AAV-LKO3 NOD/SCID + Huh7  |ROI 7 Liver 1.12E+07 1.81E+05 1.41E+05 -1.55E+05 8.45E+05| 4.87E+00
AAV-LKO3 NOD/SCID + Huh7  |ROI 8 Liver 1.23E+07 1.98E+05 1.75E+05 -9.20E+04 1.10E+06| 4.87E+00
AAV-LKO3 NOD/SCID + Huh7  |ROI 9 Liver 1.65E+07 2.65E+05 2.10E+05 -9.89E+04 1.12E+06| 4.87E+00
AAV-LKO3 NOD/SCID + Huh7  |ROI 10 |Liver 1.40E+07 2.25E+05 2.14E+05 -2.47E+05 1.66E+06| 4.87E+00
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Serotype Animal ROI ROI Target |Total Flux (p/s) |Avg Radiance (p/s/cm2/sr) |Stdev Radiance [Min Radiance |Max Radiance |Area (cm2)
AAV3 NOD/SCID Control |ROI'1 |Tumor 1.33E+06 2.20E+04 1.28E+04 -2.72E+04 6.42E+04| 4.87E+00
AAVS8 NOD/SCID Control |ROI2 |Tumor 3.97E+07 6.61E+05 3.61E+05 6.08E+04 1.96E+06| 4.87E+00
AAV8 NOD/SCID Control |ROI3  |Tumor 3.69E+07 6.13E+05 3.29E+05 7.61E+04 2.15E+06| 4.87E+00
AAV-LKO3 NOD/SCID Control |ROI'4 |Tumor 2.06E+06 3.46E+04 2.30E+04 -1.20E+04 1.52E+05| 4.87E+00
AAV-LKO3 NOD/SCID Control |ROI5 |Tumor 8.20E+05 1.36E+04 1.41E+04 -1.86E+04 7.06E+04| 4.87E+00
AAV3 NOD/SCID Control |ROI 6 Liver 2.66E+06 4.42E+04 2.23E+04 -6.09E+03 1.33E+05| 4.87E+00
AAV8 NOD/SCID Control |ROI 7 Liver 1.68E+08 2.78E+06 1.42E+06 3.05E+05 7.97E+06| 4.87E+00
AAV8 NOD/SCID Control |ROI 8 Liver 2.30E+08 3.84E+06 2.24E+06 6.47E+05 9.74E+06| 4.87E+00
AAV-LKO3 NOD/SCID Control |ROI9 [Liver 4.71E+06 7.80E+04 4,94E+04 1.91E+03 2.21E+05| 4.87E+00
AAV-LKO3 NOD/SCID Control |ROI 10 [Liver 3.26E+06 5.41E+04 4.49E+04 -1.25E+04 1.95E+05| 4.87E+00
AAV3 NOD/SCID + Huh7 |ROI'1 |Tumor 1.05E+05 1.75E+03 8.35E+03 -3.13E+04 2.71E+04| 4.87E+00
AAV3 NOD/SCID + Huh7 |ROI2  |Tumor 1.33E+05 2.19E+03 7.81E+03 -1.87E+04 2.81E+04| 4.87E+00
AAV3 NOD/SCID + Huh7 |ROI3  |Tumor 1.69E+05 2.80E+03 7.94E+03 -1.86E+04 3.00E+04| 4.87E+00
AAV3 NOD/SCID + Huh7 |ROI4 |Tumor 2.21E+05 3.67E+03 8.58E+03 -2.48E+04 2.54E+04| 4.87E+00
AAV3 NOD/SCID + Huh7 |ROI5 |Tumor 1.88E+05 3.12E+03 9.30E+03 -2.67E+04 2.75E+04| 4.87E+00
AAV3 NOD/SCID + Huh7  |ROI 6 Liver 5.61E+05 9.32E+03 1.20E+04 -2.17E+04 4.42E+04( 4.87E+00
AAV3 NOD/SCID + Huh7  |ROI 7 Liver 8.81E+05 1.46E+04 1.38E+04 -1.50E+04 7.84E+04| 4.87E+00
AAV3 NOD/SCID + Huh7  |ROI 8 Liver 9.58E+05 1.59E+04 1.33E+04 -1.86E+04 6.48E+04| 4.87E+00
AAV3 NOD/SCID + Huh7  |ROI 9 Liver 1.08E+06 1.79E+04 1.41E+04 -1.77E+04 7.51E+04| 4.87E+00
AAV3 NOD/SCID + Huh7  |ROI 10 |Liver 8.38E+05 1.39E+04 1.46E+04 -1.81E+04 6.48E+04| 4.87E+00
AAV8 NOD/SCID + Huh7 |ROI'1 |[Tumor 8.10E+07 1.30E+06 7.29E+05 2.24E+05 3.97E+06| 4.87E+00
AAV8 NOD/SCID + Huh7 |ROI2 |Tumor 1.16E+08 1.88E+06 1.07E+06 3.03E+05 5.42E+06| 4.87E+00
AAVS8 NOD/SCID + Huh7 |ROI3  |Tumor 1.80E+08 2.90E+06 1.67E+06 3.94E+05 8.76E+06| 4.87E+00
AAVS8 NOD/SCID + Huh7 |ROI4 |Tumor 7.57E+07 1.21E+06 5.46E+05 2.59E+05 3.07E+06| 4.87E+00
AAV8 NOD/SCID + Huh7 |ROI5 |Tumor 6.10E+07 9.83E+05 5.86E+05 1.35E+05 3.77E+06| 4.87E+00
AAV8 NOD/SCID + Huh7  |ROI 6 Liver 7.12E+08 1.14E+07 9.19E+06 9.92E+05 4.18E+07| 4.87E+00
AAV8 NOD/SCID + Huh7  |ROI 7 Liver 4.84E+08 7.78E+06 5.75E+06 7.98E+05 2.35E+07| 4.87E+00
AAVS8 NOD/SCID + Huh7  |ROI 8 Liver 4.82E+08 7.71E+06 4.78E+06 1.02E+06 2.43E+07| 4.87E+00
AAV8 NOD/SCID + Huh7  |ROI 9 Liver 4.38E+08 7.00E+06 5.02E+06 8.34E+05 2.01E+07| 4.87E+00
AAV8 NOD/SCID + Huh7  |ROI 10 |Liver 1.97E+08 3.15E+06 2.25E+06 2.74E+05 1.04E+07| 4.87E+00
AAV-LKO3 NOD/SCID + Huh7 |ROI'1  |Tumor 5.21E+06 8.42E+04 1.16E+05 -2.83E+03 6.43E+05| 4.87E+00
AAV-LKO3 NOD/SCID + Huh7 |ROI2 |Tumor 1.09E+07 1.76E+05 3.84E+05 4.20E+03 2.37E+06| 4.87E+00
AAV-LKO3 NOD/SCID + Huh7 |ROI3  |Tumor 3.31E+07 5.28E+05 7.88E+05 1.78E+04 4.40E+06| 4.87E+00
AAV-LK03 NOD/SCID + Huh7 |ROI'4  |Tumor 8.91E+06 1.43E+05 1.34E+05 1.86E+04 8.42E+05| 4.87E+00
AAV-LKO3 NOD/SCID + Huh7 |ROI5 |Tumor 1.87E+08 2.99E+06 5.03E+06 6.90E+04 2.29E+07| 4.87E+00
AAV-LKO3 NOD/SCID + Huh7  |ROI 6 Liver 2.59E+06 4.19E+04 4.62E+04 1.51E+03 4.12E+05| 4.87E+00
AAV-LKO3 NOD/SCID + Huh7  |ROI 7 Liver 2.14E+06 3.42E+04 1.83E+04 1.11E+03 8.34E+04| 4.87E+00
AAV-LK03 NOD/SCID + Huh7  |ROI 8 Liver 2.91E+06 4.71E+04 3.55E+04 4.71E+03 1.86E+05| 4.87E+00
AAV-LKO3 NOD/SCID + Huh7  |ROI 9 Liver 5.01E+06 7.99E+04 4.10E+04 1.67E+04 2.32E+05| 4.87E+00
AAV-LKO3 NOD/SCID + Huh7  |ROI 10 [Liver 8.82E+06 1.43E+05 1.46E+05 2.26E+04 1.14E+06| 4.87E+00
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d. Bioluminescence analysis in HCC xenografts — individual

pseudo-scale

Supplementary Figure 4. Detailed analysis of bioluminescence analysis for animals
shown in Figure 4a on dorsal (a) and ventral (b) side using auto-pseudo scale for each

animal group (as indicated in the figure).



NOD/SCID Control

AAV-LK03 AAV3 NOD/SCID+Huh7
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Serotype Animal ROI ROI Target |[Total Flux (p/s) |Avg Radi (p/s/cm2/sr) |Stdev Radiance [Min Radiance |Max Radi Area (cm2)
AAV3 NOD/SCID Control |ROI1  [Tumor 9.50E+05 1.57E+04 1.20E+04 -1.47E+04 5.92E+04| 4.87E+00
AAV8 NOD/SCID Control |[ROI2  [Tumor 2.88E+07 4.82E+05 2.15E+05 3.75E+04] 1.18E+06| 4.87E+00
AAV8 NOD/SCID Control |ROI3  [Tumor 2.46E+07 4.08E+05 1.76E+05 3.22E+04 1.25E+06| 4.87E+00
AAV-LKO3 NOD/SCID Control  |ROI4  |Tumor 1.23E+06 2.04E+04 1.37E+04 -1.39E+04] 7.07E+04| 4.87E+00
AAV-LKO3 NOD/SCID Control |ROI5 [Tumor 3.64E+05 6.02E+03 1.04E+04; -2.32E+04] 3.93E+04| 4.87E+00
AAV3 NOD/SCID Control |ROI6 [Liver 1.44E+06 2.39E+04 1.52E+04 -1.22E+04 6.86E+04| 4.87E+00
AAV8 NOD/SCID Control |ROI7 _[Liver 9.14E+07 1.53E+06 6.05E+05 1.17E+05 3.96E+06| 4.87E+00
AAV8 NOD/SCID Control |ROI8 [Liver 9.99E+07 1.65E+06 5.49E+05 1.39E+05 3.01E+06| 4.87E+00
AAV-LKO3 NOD/SCID Control |ROI9 |Liver 2.58E+06 4.31E+04 2.18E+04 -7.75E+03 1.15E+05| 4.87E+00
AAV-LKO3 NOD/SCID Control |ROI 10 |Liver 9.76E+05 1.62E+04 1.30E+04 -2.26E+04 6.29E+04( 4.87E+00
AAV3 NOD/SCID + Huh7 _|ROI1  [Tumor 9.53E+04 1.59E+03 8.25E+03 -2.21E+04 3.00E+04| 4.87E+00
AAV3 NOD/SCID + Huh7 |ROI2  [Tumor 9.34E+04 1.55E+03 8.43E+03 -2.81E+04 2.65E+04| 4.87E+00
AAV3 NOD/SCID + Huh7 |ROI3  [Tumor 1.62E+05 2.69E+03 8.50E+03 -2.06E+04| 3.35E+04| 4.87E+00
AAV3 NOD/SCID + Huh7 |ROI4  [Tumor 1.09E+05 1.82E+03 8.22E+03 -1.97E+04 2.94E+04( 4.87E+00
AAV3 NOD/SCID + Huh7 |ROI5  [Tumor 1.34E+05 2.23E+03 9.21E+03 -2.65E+04 3.04E+04| 4.87E+00
AAV3 NOD/SCID + Huh7 _ |ROI6 _[Liver 2.20E+05 3.67E+03 8.66E+03 -2.39E+04 3.27E+04| 4.87E+00
AAV3 NOD/SCID + Huh7  |ROI7  [Liver 3.36E+05 5.60E+03 8.76E+03 -2.24E+04 2.82E+04| 4.87E+00
AAV3 NOD/SCID + Huh7 |ROI8 |Liver 4.03E+05 6.65E+03 8.72E+03 -1.67E+04 3.34E+04| 4.87E+00
AAV3 NOD/SCID + Huh7  |ROI9 |Liver 4.35E+05 7.28E+03 9.41E+03 -2.11E+04 4.50E+04| 4.87E+00
AAV3 NOD/SCID + Huh7 ~ |ROI 10 [Liver 2.64E+05 4.39E+03 1.01E+04 -2.86E+04 3.68E+04| 4.87E+00
AAV8 NOD/SCID + Huh7 |ROI1  [Tumor 7.84E+07 1.26E+06 8.72E+05 1.55E+05 4.38E+06( 4.87E+00
AAV8 NOD/SCID + Huh7  |ROI2  |Tumor 1.24E+08 1.98E+06 1.15E+06| 2.44E+05 5.21E+06| 4.87E+00
AAV8 NOD/SCID + Huh7 |ROI3  [Tumor 1.16E+08 1.87E+06 9.51E+05 3.14E+05 4.38E+06( 4.87E+00
AAV8 NOD/SCID + Huh7  |ROI4  [Tumor 6.88E+07 1.11E+06 7.80E+05 1.62E+05 5.59E+06| 4.87E+00
AAV8 NOD/SCID + Huh7 |ROI5 [Tumor 7.28E+07 1.17E+06 8.54E+05 2.18E+05 5.20E+06( 4.87E+00
AAV8 NOD/SCID + Huh7  |ROI6 [Liver 2.10E+08 3.39E+06 1.87E+06 4.32E+05 8.83E+06| 4.87E+00
AAV8 NOD/SCID + Huh7 _ |ROI 7 _[Liver 1.84E+08 2.98E+06 1.53E+06 6.76E+05 6.83E+06| 4.87E+00
AAV8 NOD/SCID + Huh7  |ROI8 [Liver 1.83E+08 2.95E+06 1.09E+06 5.55E+05 5.99E+06| 4.87E+00
AAV8 NOD/SCID + Huh7  |ROI9 |Liver 1.55E+08 2.50E+06 1.22E+06 4.78E+05 6.21E+06| 4.87E+00
AAV8 NOD/SCID + Huh7 |ROI 10 |Liver 8.27E+07 1.32E+06 5.07E+05 2.11E+05 2.84E+06( 4.87E+00
AAV-LKO3 NOD/SCID + Huh7 _ |[ROI1  [Tumor 4.96E+08 7.93E+06 1.42E+07 1.27E+05 8.42E+07( 4.87E+00
AAV-LKO3 NOD/SCID + Huh7 |ROI2  [Tumor 1.82E+08 2.94E+06 3.98E+06 3.51E+04 2.26E+07| 4.87E+00
AAV-LKO3 NOD/SCID + Huh7 |ROI3  [Tumor 2.23E+08 3.58E+06 4.96E+06 -2.10E+03 2.49E+07| 4.87E+00
AAV-LKO3 NOD/SCID + Huh7 |ROI4  [Tumor 2.81E+08 4.50E+06 6.80E+06 5.94E+04 3.78E+07| 4.87E+00
AAV-LKO3 NOD/SCID + Huh7 |ROI5  [Tumor 2.85E+08 4.56E+06 1.04E+07 -5.77E+04 8.08E+07| 4.87E+00
AAV-LKO3 NOD/SCID + Huh7 _ |ROI6 _[Liver 1.80E+07 2.88E+05 3.10E+05 -1.92E+05 2.31E+06| 4.87E+00
AAV-LKO3 NOD/SCID + Huh7  |ROI7  [Liver 1.12E+07 1.81E+05 1.41E+05 -1.55E+05 8.45E+05( 4.87E+00
AAV-LKO3 NOD/SCID + Huh7 |ROI8 |Liver 1.23E+07 1.98E+05 1.75E+05 -9.20E+04| 1.10E+06| 4.87E+00
AAV-LKO3 NOD/SCID + Huh7  |ROI9 Liver 1.65E+07 2.65E+05 2.10E+05 -9.89E+04 1.12E+06| 4.87E+00
AAV-LKO3 NOD/SCID + Huh7 ~ |ROI 10 [Liver 1.40E+07 2.25E+05 2.14E+05 -2.47E+05 1.66E+06| 4.87E+00

Supplementary Figure 4a



NOD/SCID Control
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Serotype Animal ROI ROI Target [Total Flux (p/s) |Avg Radiance (p/s/cm2/sr) |Stdev Radiance |Min Radiance [Max Radiance |Area (cm2)
AAV3 NOD/SCID Control  [ROI'1  [Tumor 1.33E+06 2.20E+04 1.28E+04] -2.72E+04 6.42E+04| 4.87E+00
AAV8 NOD/SCID Control |ROI2  |Tumor 3.97E+07 6.61E+05 3.61E+05 6.08E+04 1.96E+06| 4.87E+00
AAV8 NOD/SCID Control [ROI 3 Tumor 3.69E+07 6.13E+05 3.29E+05 7.61E+04] 2.15E+06| 4.87E+00
AAV-LKO3 NOD/SCID Control [ROI4  |Tumor 2.06E+06 3.46E+04 2.30E+04 -1.20E+04 1.52E+05| 4.87E+00
AAV-LKO3 NOD/SCID Control [ROI5  |Tumor 8.20E+05 1.36E+04 1.41E+04] -1.86E+04 7.06E+04| 4.87E+00
AAV3 NOD/SCID Control  [ROI6 [Liver 2.66E+06 4.42E+04 2.23E+04 -6.09E+03 1.33E+05| 4.87E+00
AAV8 NOD/SCID Control |ROI7 |Liver 1.68E+08 2.78E+06 1.42E+06 3.05E+05 7.97E+06| 4.87E+00
AAV8 NOD/SCID Control  [ROI8 |Liver 2.30E+08 3.84E+06 2.24E+06 6.47E+05 9.74E+06| 4.87E+00
AAV-LKO3 NOD/SCID Control [ROI9 |Liver 4.71E+06 7.80E+04 4.94E+04 1.91E+03 2.21E+05| 4.87E+00
AAV-LKO3 NOD/SCID Control [ROI 10 |Liver 3.26E+06 5.41E+04 4.49E+04 -1.25E+04 1.95E+05| 4.87E+00
AAV3 NOD/SCID + Huh7 [ROI'1  [Tumor 1.05E+05 1.75E+03 8.35E+03 -3.13E+04 2.71E+04| 4.87E+00
AAV3 NOD/SCID + Huh7  |ROI2  |Tumor 1.33E+05 2.19E+03 7.81E+03 -1.87E+04 2.81E+04| 4.87E+00
AAV3 NOD/SCID + Huh7 ROI 3 Tumor 1.69E+05 2.80E+03 7.94E+03 -1.86E+04 3.00E+04| 4.87E+00
AAV3 NOD/SCID + Huh7 [ROI4  |Tumor 2.21E+05 3.67E+03 8.58E+03 -2.48E+04 2.54E+04| 4.87E+00
AAV3 NOD/SCID + Huh7 [ROI5 |Tumor 1.88E+05 3.12E+03 9.30E+03 -2.67E+04 2.75E+04| 4.87E+00
AAV3 NOD/SCID + Huh7  [ROI6 [Liver 5.61E+05 9.32E+03 1.20E+04] -2.17E+04 4.42E+04| 4.87E+00
AAV3 NOD/SCID + Huh7  [ROI7 [Liver 8.81E+05 1.46E+04 1.38E+04] -1.50E+04 7.84E+04| 4.87E+00
AAV3 NOD/SCID + Huh7  |ROI 8 |Liver 9.58E+05 1.59E+04 1.33E+04] -1.86E+04 6.48E+04| 4.87E+00
AAV3 NOD/SCID + Huh7 ROI 9 Liver 1.08E+06 1.79E+04 1.41E+04 -1.77E+04 7.51E+04| 4.87E+00
AAV3 NOD/SCID + Huh7  [ROI 10 |Liver 8.38E+05 1.39E+04 1.46E+04 -1.81E+04 6.48E+04| 4.87E+00
AAV8 NOD/SCID + Huh7  [ROI1  [Tumor 8.10E+07 1.30E+06 7.29E+05 2.24E+05 3.97E+06| 4.87E+00
AAV8 NOD/SCID + Huh7  [ROI2  [Tumor 1.16E+08 1.88E+06 1.07E+06 3.03E+05 5.42E+06| 4.87E+00
AAV8 NOD/SCID + Huh7 _ [ROI3  [Tumor 1.80E+08 2.90E+06 1.67E+06 3.94E+05 8.76E+06| 4.87E+00
AAV8 NOD/SCID + Huh7 [ROI4  |Tumor 7.57E+07 1.21E+06 5.46E+05 2.59E+05 3.07E+06| 4.87E+00
AAV8 NOD/SCID + Huh7 [ROI5  |Tumor 6.10E+07 9.83E+05 5.86E+05 1.35E+05 3.77E+06| 4.87E+00
AAV8 NOD/SCID + Huh7 [ROI6 |Liver 7.12E+08 1.14E+07 9.19E+06 9.92E+05 4.18E+07| 4.87E+00
AAV8 NOD/SCID + Huh7  [ROI7 [Liver 4.84E+08 7.78E+06 5.75E+06 7.98E+05 2.35E+07| 4.87E+00
AAV8 NOD/SCID + Huh7  |ROI8 |Liver 4.82E+08 7.71E+06 4.78E+06 1.02E+06 2.43E+07| 4.87E+00
AAV8 NOD/SCID + Huh7 ROI 9 Liver 4.38E+08 7.00E+06 5.02E+06 8.34E+05 2.01E+07| 4.87E+00
AAV8 NOD/SCID + Huh7  [ROI 10 |Liver 1.97E+08 3.15E+06 2.25E+06 2.74E+05 1.04E+07| 4.87E+00
AAV-LKO3 NOD/SCID + Huh7  [ROI'1  [Tumor 5.21E+06 8.42E+04 1.16E+05 -2.83E+03 6.43E+05| 4.87E+00
AAV-LKO3 NOD/SCID + Huh7  [ROI2  [Tumor 1.09E+07 1.76E+05 3.84E+05 4.20E+03 2.37E+06| 4.87E+00
AAV-LKO3 NOD/SCID + Huh7  |ROI3  |Tumor 3.31E+07 5.28E+05 7.88E+05 1.78E+04] 4.40E+06| 4.87E+00
AAV-LKO3 NOD/SCID + Huh7 ROI4 [Tumor 8.91E+06 1.43E+05 1.34E+05 1.86E+04 8.42E+05| 4.87E+00
AAV-LKO3 NOD/SCID + Huh7 [ROI5  |Tumor 1.87E+08 2.99E+06 5.03E+06 6.90E+04 2.29E+07| 4.87E+00
AAV-LKO3 NOD/SCID + Huh7 [ROI6 |Liver 2.59E+06 4.19E+04 4.62E+04 1.51E+03 4.12E+05| 4.87E+00
AAV-LKO3 NOD/SCID + Huh7  [ROI7 [Liver 2.14E+06 3.42E+04 1.83E+04 1.11E+03 8.34E+04| 4.87E+00
AAV-LKO3 NOD/SCID + Huh7  [ROI8 [Liver 2.91E+06 4.71E+04 3.55E+04 4.71E+03 1.86E+05| 4.87E+00
AAV-LKO3 NOD/SCID + Huh7  |ROI9 |Liver 5.01E+06 7.99E+04] 4.10E+04 1.67E+04 2.32E+05| 4.87E+00
AAV-LKO3 NOD/SCID + Huh7  [ROI 10 |Liver 8.82E+06 1.43E+05 1.46E+05 2.26E+04 1.14E+06| 4.87E+00

Supplementary Figure 4b





